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ESSAYS ON SPATIAL ANALYSIS OF FOREIGN DIRECT INVESTMENT
AND ECONOMIC GROWTH DETERMINANTS IN
DEVELOPING COUNTRIES

Uwaoma George Nwaogu, Ph.D.
Western Michigan University, 2012

This dissertation uses spatial econometric technique to investigate the role of
spatial interdependence/third-country effects on Multinational Enterprises (MNE’s)
for affiliate location choice, spillover effects of foreign direct investment (FDI)
determinants, and the economic growth of developing countries. Unlike non-spatial
models, the advantage of spatial econometric models lies in their ability to capture
cross-country interdependence and spillover effects of explanatory variables.
The first essay employs a spatial autoregressive model and data on U.S.
outbound FDI to investigate whether U.S. FDI into Africa, Latin America and the
Caribbean (LAC) depends on previous U.S. FDI in these regions. Additionally, the
study investigates the prominent motivation for U.S. firms in these regions. The
empirical results confirm third-country effects do matter and the coefficient estimates
on the market potential and spatial lag indicate U.S. FDI into Africa and LAC is
consistent with complex vertical FDI.
The second essay uses a spatial marginal effect technique to examine the
direct and spillover effects of the FDI determinants from the first essay. In addition to
finding spatial interdependence among countries in Africa and LAC, the empirical
results provide evidence of both direct and spillover effects of FDI determinants in

both regions. The empirical evidence confirms changes in policies that affect inward
FDI in a particular country affect inward FDI in surrounding countries.
Finally, the third essay examines the effect of FDI, foreign aid, and
remittances on the regional economic growth of Africa and LAC using a spatial
dynamic panel data model. In addition to finding growth interdependence across the
two regions, the result for Africa shows foreign aid and FDI affect economic growth
positively while remittances do not. This result holds both when the growth impacts
of these factors are estimated separately as well as together. However, for LAC, the
results show only foreign aid affects growth when estimated separately, while foreign
aid and remittances impact growth when all three factors are included in the same
regression. Hence, controlling for the growth impact of the three factors produces
reliable and unbiased estimates.
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CHAPTER I

INTRODUCTION

FDI plays an extraordinary role as a major economic driver of globalization. For
many developing countries, FDI is an important element in their strategy for
economic development. Romer (1993) notes that foreign investments help ease the
transfer of technological and business know-how that are needed for growth in these
countries. Moreover, FDI increases job opportunities, improves labor productivity,
and provides developing countries access to foreign capital. To obtain the
aforementioned FDI benefits, several developing countries implemented policies
and strategies aimed at promoting and attracting FDI while other countries abolished
trade and investment costs, improved human capital and infrastructure facilities.1
However, very little research has been done to control for the role of spatial
interdependence in FDI and growth literatures. Recent years, however, have seen a
growing interest in the spatial specification, estimation, and analysis of foreign direct
investment and economic growth. There exist several reasons why spatial

1

Countries in Africa that have implemented policies and various strategies to attract inward
FDI include Botswana, Cameroon, Ghana, Kenya, Nigeria, South Africa, Uganda, Ethiopia,
Namibia, Mozambique and Malawi and Mauritius. Similarly, in Latin America and the
Caribbean, Argentina, Brazil, Columbia, Costa Rica, Chile, Ecuador, Venezuela, Panama,
Peru, Mexico, El Salvador, Dominican Republic and Nicaragua have implemented policies
and strategies to attract inward FDI.

1

interdependence may occur. For instance, FDI complementarity in international
economics implies that higher accumulation of FDI stock in a particular country
induces FDI inflows in surrounding countries due to agglomeration economies or
external economies of scale. Moreover, Franzese and Hays (2008) argue that in a
comparative political economic framework, globalization and rising capital mobility
imply tax competition that suggests the fiscal policies of one country must depend
crucially upon those of other countries with which it competes for capital.
Additionally, security concerns and the global structure of military alliances are likely
to make trade flows interdependent across country dyads.
This dissertation investigates the role of spatial interdependence/third-country
effects on multinational enterprises (MNE) location choice, spillover effects of FDI
determinants, and the economic growth of developing countries. Each issue is
addressed empirically using spatial econometric techniques and country level panel
data from Africa, Latin America and the Caribbean (LAC). These regions are ideal
for investigating the issue of spatial interaction for various reasons. First, given that
countries in Africa and LAC are often characterized as unstable and underdeveloped,
U.S. outbound FDI in these countries may depend on U.S. investments in proximate
countries. For U.S. multinationals deciding on whether to establish a subsidiary in a
particular region, the presence of other U.S. subsidiaries in the region could signal
that the region is good for investment, and profit opportunities.
Second, countries in these regions compete with each other to attract FDI
from developed countries. When decisions and policies are being made to promote

2

and attract FDI in one country, such decision might affect inward FDI in surroundings
countries. For instance, by lowering or eliminating investment costs such as corporate
tax, a country can re-direct inward FDI from other host countries to itself. This
implies that FDI to this host country substitutes for FDI to other destination markets
in the same region. Finally, countries in these regions belong to regional
organizations established to promote mutual economic development among its
member states. It is possible that economic growth in one member country may
depend on economic growth in another member country.
To avoid problems of spatial heterogeneity, Africa and LAC are separated in
the study. Spatial heterogeneity implies that functional forms and parameters vary
with location and are not homogeneous throughout the data. This is likely to occur
when datasets have dissimilar spatial units such as countries from different regions. 2
Moreover, pooling the two continents might be inappropriate given that both
continents might not attract the same type of FDI because U.S. FDI motives may
differ across the two continents. For instance, U.S. FDI in Africa in 2008 was mostly
in natural resource extraction (mining) while in LAC, U.S. FDI was spread across
retail trade, natural resource extraction, and manufacturing (Barefoot and Mataloni
2010). Finally, Africa and LAC are two continents with different geographic
characteristics and economic growth paths making it inappropriate to pool the data.

2

The problems caused by spatial heterogeneity can be solved by standard econometrics
methods that pertain to varying parameters, random coefficient and structural instability
Given that our dataset is not pooled, spatial heterogeneity is not an issue in this study.

3

Data on U.S. outbound FDI into Africa and LAC are used in chapters 2 and 3 to
analyze the role of spatial interdependence in these regions. Chapter 2 specifically
investigates U.S. multinational FDI motives in these regions and whether those
investments measured as affiliate sales exhibits spatial correlation.3 Most empirical
studies on FDI determinants (Coughlin, 1991; Cheng and Kwan 2000; Agarwal and
Ramaswami 1992; Galan et. al. 2007) are based on bilateral gravity panel data
framework. The use of panel data and/or a bilateral gravity framework pose several
problems. As noted by Elhorst (2003a) two problems may arise when panel data
incorporates a locational component. First, spatial dependence may exist between
observations at each point in time and, second, parameters may not be homogeneous
over space but instead can vary over different geographical locations.
LeSage (1998) argues that these two problems violate the Gauss-Markov
assumptions used in regression modeling. While spatial dependence violates the
assumption that explanatory variables are fixed in repeated sampling, spatial
heterogeneity violates the assumption that a single linear relationship exists across the
sample data observation. These problems are not addressed by traditional
econometrics techniques and can cause standard econometric techniques to become
inappropriate. In the early 1970s Jean Paelinck developed spatial econometrics to deal
with the estimation and specification problems caused by spatial autocorrelations in
the implementation of regional and multiregional econometrics models (Anselin

3

In addition to affiliate sales, there are other alternative measure of FDI that has been used in
the literature. They include inward FDI stocks or flows, employment and sales of affiliates as
well number of investments by foreign affiliates.

4

1988). Additionally, bilateral gravity models ignore the role of neighboring countries
or third-country effects. According to Anselin (1988), third-country effects are
important since their omission in a regression setup leads to biased, inconsistent, or
inefficient parameter estimates. Reliance on a two-country framework when
analyzing FDI determinants is problematic since it cannot explain newer models such
as export-platform FDI (See Ekholm et. al., 2007) and complex-vertical FDI (Baltagi
et al., 2007; Kazunobu and Toshiyuki 2009). The use of spatial econometrics allows
us to overcome these problems by capturing how the dependent variable (FDI) for a
given spatial unit is jointly determined with that of surrounding spatial units,
weighted by their geographic distance. Specifically, the study employs a spatial
autoregressive model (SAR), a methodology that deals with the estimation and
specification problems caused by spatial autocorrelation. The advantage of the SAR
approach is that it is grounded in FDI theory.
The results in chapter 2 indicate that U.S. outbound FDI into Africa and LAC
countries is affected by U.S. FDI in neighboring host countries as indicated by the
positive spatial autoregressive coefficient. Based on the signs of the market potential
and the spatial lag coefficients, the result confirms that U.S. FDI strategies in both
continents are characterized by complex vertical specialization. Importantly, this
same result holds when spatial and time period effects are controlled for.
Additionally, the market potential variable is disaggregated into countries belonging
to the same trade agreement and those that are not part of the agreement. Finally,

5

trade weights were used as an alternative means of constructing the spatial weight
matrix.
Chapter 3 of this dissertation extends the analysis in chapter 2 by examining
the marginal effects of FDI determinants, an interesting issue that hasn’t been
addressed by previous spatial FDI studies. The novelty of the spatial models is their
ability to disaggregate the marginal effects into direct and indirect effects. LeSage
and Pace (2007) notes that while non-spatial models produce a single marginal
effect that would be interpreted as a “direct impact”, spatial models produce three
marginal effects: “direct effect”, “indirect effect,” and “total effect”. These effects
allow researchers to determine how a change in FDI determinant in a given country
affects inward FDI in that country as well as how it affects inward FDI in surrounding
countries.
This study differs from previous spatial FDI studies (Coughlin and Segev,
2000; Blonigen et. al., 2007; Ledyaeva, 2009; Garretsen and Peeters, 2009; chapter 2
of this dissertation) in that it employs a recently developed marginal effect technique
in the spatial literature to examine the direct and spillover effects of FDI
determinants. By disaggregating the marginal effects, spatial models allows
researchers to analyze from different perspectives the impact of a given explanatory
variables. The direct effect from spatial models records, for instance, the impact on
inward FDI in a particular country of changes in the population or GDP of that
country (similar to marginal effects in non-spatial models). The indirect effect records
how changes in population or GDP of country i affect inward FDI into surrounding

6

countries. Abstracts from two online articles illustrate how poor infrastructure in
Nigeria is driving out MNEs from Nigeria to surrounding countries.
“Unilever Plc and... Paterson Zochonis (PZ) Plc are considering pulling out of Nigeria,
with possible relocation to neighboring, Ghana because they could no longer bear the loss to
business from the continued deplorable state of basic infrastructure in the country”…

4

“The companies are about to join the list of over 150 multinational industries that have
divested from the economy since 1995” …
Multinational companies are gradually moving their headquarters out of the country, and
in some cases the entire business outfit…
“Indications have emerged that Nigerian Bottling Company (NBC) Plc, producers of
Coca-Cola, may be on its way out of Nigeria, heading to Cote d’Ivoire. .. If this comes true,
NBC Plc which began production in Nigeria in 1953 would join the long list of multinationals
and other companies relocating to neighboring West African countries in the last few years.”

5

These articles basically illustrate the country interdependences/third-country effects
that this chapter tries to capture. The idea is that what happens in a particular country
does not only affect that country as surrounding countries could be affected as well.
The study employs a spatial durbin model (SDM) to analyze the marginal effects of
FDI determinants. Introduced by LeSage and Pace (2009), the SDM include spatial
lags of both the explanatory variables and the dependent variable. The model
postulates that the dependent variable for host country i is affected by a set of
spatially lagged independent variables as well as a spatially lagged dependent
“Panic as Unilever, PZ threatens to leave Nigeria”. See
http://www.nigeriavillagesquare.com/forum/ archive/index.php/t-29404.html
4

5

“Power shortage Drives Companies Away From Nigeria.” See

http://www.nairaland.com/nigeria/topic-368019.0.html

7

variable. The SDM model has several advantages over the SAR model used in
chapter 2 and the spatial error model (SEM).6 The model produces unbiased estimates
even when the true data-generating process is a spatial lag or a spatial error model.
Prior to controlling for spatial effects the empirical result shows evidence of both
direct and spillover effects in the two regions. In particular, the result shows that
GDP, population, and schooling have both direct and spillover effect on inward U.S.
FDI in both regions, though the effects vary across regions. The spillover effect of
schooling can occur through inter-regional migration. The same is true for population.
Moreover, the spillover effects of population and GDP can also occur if U.S.
multinational invest in a given host country and then use that country to serve
surrounding countries since those countries have high effective demand and market
size.
The dissertation’s final chapter explores the determinants of economic growth in
developing countries in a spatial econometric framework. Chapter 4 follows a
different approach to examine the effect of foreign direct investment (FDI), foreign
aid, and remittances on the economic growth of developing countries of Africa, Latin
America and the Caribbean. There is a vast literature on growth that explores the
impact of each of these factors or a combination of these factors on economic growth.
However, what remains unknown is how these three external factors together impact
economic growth.
6

The difference between the SAR and the SEM model is that in the SAR model, spatial
interdependence is captured as an additional covariate referred to as the spatial lag variable
while in the spatial interdependence is captured in the error structure of the SEM model.
Also, SAR models are grounded on FDI theory while SEM model is not.

8

Previous studies fail to control for at least one known growth channel by including
only one, or even two, of these factors in a growth equation. Failure to control for the
three factors in the same regression model implies that estimated parameters from
previous growth models are likely to be biased and inconsistent. In addition,
including all three variables in the same growth equation will provide useful
information on how these three factors taken together impact growth in developing
countries. Finally, this study controls for the role of spatial interdependence in
economic growth to avoid biased and inconsistent parameter estimates that can also
occur if spatial interactions are not accounted for.
As LeSage (2008) noted, conventional growth regressions assume that regional
observations are independent, but there is a growing consensus that regional income
growth rates exhibits spatial dependence. Ramirez and Loboguerrero (2002) argue
spatial effects are important in explaining economic growth because countries can
interact with each other through technological diffusion and capital inflows as well as
common political, economic and social policies. In these situations, externalities can
have spillover effects in surrounding countries, contributing to growth. By controlling
for spatial dependence in a growth model this study will be able to determine whether
economic growth in one country is affected by or related to the economic growth rate
of its surrounding countries.
The empirical results show that foreign aid and FDI have a statistically significant
contribution to economic growth in Africa. In addition the coefficient for the spatial
lag variable is positive and highly significant. This result suggests that in Africa, a

9

country’s economic growth is affected by the performance of its neighbors. This
result holds when the growth impacts of these factors are estimated separately and
when the three are combined in the same regression. Similarly, the result is robust
when alternative measures of spatial weighting matrix are used. For Latin America
and the Caribbean, the result shows that foreign aid affects economic growth while
remittances and FDI do not when inverse distance is used in constructing the spatial
weight matrix. However, when a land and maritime border measure is used in
constructing the spatial weight matrix, only foreign aid and remittances affect
economic growth in LAC. When using the alternative measures of spatial weighting
matrix, separate regression and combined regression of these variables produce
similar results for LAC. Regarding the spatial lag variable, the result confirms that
spatial interdependence is important in explaining economic growth in LAC. Growth
in one country in LAC depends on growth in neighboring LAC counties as indicated
by the spatial lag coefficient.
This dissertation is organized as follows. In chapter 2, the determinants of U.S.
outbound FDI into Africa and LAC are analyzed. Chapter 3 examines the marginal
effects of the FDI determinants from chapter 2. In chapter 4, the impact of FDI,
foreign aid and remittances on economic growth of developing countries of Africa
and LAC are examined. Finally chapter 5 concludes.

10

CHAPTER II

DETERMINANTS OF U.S. OUTBOUND FDI INTO AFRICA,
LATIN AMERICA AND THE CARIBBEAN:
A SPATIAL ANALYSIS APPROACH

2.1

Introduction

This paper analyzes the role played by spatial interdependence in determining foreign
direct investment (FDI). The paper extends the previous literature on spatial FDI by
focusing specifically on U.S. outbound FDI into Africa, Latin America and the
Caribbean (LAC) in order to address the following issue: does spatial
interdependence matter in these regions for U.S. FDI? More specifically, when U.S.
multinational firms are deciding in which African or LAC host country to locate
subsidiaries, does the presence of U.S. FDI in proximate countries affect their
decision? In addition, what is the prominent motivation for this investment?7
The importance of spatial analysis in analyzing FDI flows comes from the fact
that proximity matters and what happens in a particular region is interrelated with
what is happening in neighboring regions. Put differently, geographical units closer to
each other ought to exhibit a higher degree of spatial dependence than those distant
Here we consider FDI “motivation” to be vertical, horizontal, export-platform, or complex
vertical FDI. See section 2.2 for a discussion of each strategy. Blonigen et. al. (2007) noted
that a mixture of FDI strategies might exist when one uses country- and industry-level data.
As a result, one cannot directly test for the existence of one form of FDI over the other.
However, since empirical analysis will be able to capture net effects, “evidence of one
dominant form of multinational enterprises activity in the data is possible given unique sign
patters across the various FDI forms.”
7

11

from each other. As suggested by Tobler (1970), the First Law of Geography states:
“Everything is related to everything else, but near things are more related than distant
things.” Although the bilateral gravity model simplifies the empirical analysis
allowing researchers to focus on how certain host and parent country characteristics
interact to affect the host’s inward FDI, it ignores the role played by neighboring
countries, otherwise known as third-country effects. Ignoring such effects could pose
several problems.
For instance, Blonigen et. al. (2007) noted that the recent decade’s empirical
work on FDI determinants relies primarily on a bilateral gravity-type framework.
However, from an econometric perspective, third-country effects are important since
their omission leads to biased, inconsistent, or inefficient parameter estimates
(Anselin, 1988). These third countries are usually countries in the immediate
proximity to the host country. Furthermore, bilateral FDI analysis is problematic
since it cannot explain newer FDI models such as export-platform FDI (Ekholm et.
al., 2007) and complex-vertical FDI (Baltagi et al., 2007; Kazunobu and Toshiyuki
2009).
The use of spatial econometrics allows us to overcome these problems by
capturing how the dependent variable (FDI) for a given spatial unit is jointly
determined with that of surrounding spatial units, weighted by their geographic
distance. For instance, recent empirical models (Couglin and Segev 1999; Blonigen et
al. 2007; Baltagi et. el. 2007; Garretsen and Peeters 2009; Ledyaeva 2009) have
relaxed the two-country assumption by accounting for spatial interdependence in a

12

gravity framework. In their empirical analysis, Blonigen et al., (2007) and Baltagi et.
al., (2007) confirm that, after controlling for all the relevant location determinants,
multinational enterprises (MNEs) do take third-country effects into consideration
when deciding on where to locate.
Similar to Blonigen et. al. (2007), this study also relax the two-country
assumption in the gravity model framework. However, the study differs from the
previous spatial literature in two significant ways. First, in contrast to the previous
literature that focuses primarily on developed hosts, this study focus on U.S. FDI into
37 developing countries in Africa and 31 in LAC.8 Given that these regions are often
characterized as unstable and underdeveloped, inward U.S. FDI in these countries
might depend on existing U.S. investments in proximate countries, suggesting the
ability to attract FDI could depend on U.S. FDI in neighboring countries. Second this
study control for spatial and time fixed effects, whereas previous empirical papers on
spatial FDI (Blonigen et al., 2007; Garretsen and Peeters 2009) control only for
spatial fixed effects. Time effects are included in the regression in order to control,
for instance, for changes in trade regulations, and changes in international trade
agreements that might have taken place during the sample period
Regression results from a spatial autoregressive (SAR) model that controls for
spatial fixed effects indicate that U.S. outbound FDI into Africa and LAC countries is
affected by FDI in neighboring host countries. Based on the signs of the market

Blonigen et. al.’s (2007) sample of 35 host countries includes only six countries from LAC
and two from Africa.
8
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potential and the spatial lag coefficients, I find that U.S. FDI strategies in both
regions are characterized by complex vertical specialization.9 Importantly, this same
result holds when spatial and time period effects are controlled for, a result not found
by Blonigen et al. (2007), and a surprising result given Elhorst’s (2010a) comments
that the presence of time effects weakens or renders the spatial lag variable
insignificant in most cases.
As a robustness check, the market potential variable is disaggregated into
countries belonging to the same trade agreement and those that are not part of the
agreement. Finally, as an alternative measure of distance, trade weights were used in
constructing the weight matrix. For LAC, the result is consistent with complex
vertical specialization, however, for Africa, the result is complex vertical
specialization prior to controlling for spatial and time effects. When spatial and time
effects are controlled for, the result becomes unknown.

2.2

Literature Review

In analyzing MNE location decisions, researchers often rely on agglomeration
externalities to explain how existing investments help determine new investments
within the same industry. Section 2.1 points out the similarities and the differences
between agglomeration externalities and spatial interdependence while section 2.2
explains the different FDI motivations and how one can distinguish between them

9

Export of intermediate inputs from affiliates to third market for further-or final-processing,
before being shipped to its final destination.
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based on the unique signs of the spatial lag coefficient and the surrounding market
potential coefficient.

2.2.1 Agglomeration vs. Spatial Models
Agglomeration externalities and third-country effects/spatial interdependence are two
distinct, but inter-related, factors that FDI researchers have recently targeted when
examining MNE location decisions. Agglomeration economies are the positive
externalities resulting from spatial concentration of existing activity that explains the
benefits firms derive from the clustering of industrial activities (Guimaraes et. al.,
2000). Firms from the same industry and/or country often cluster in the same location
for reasons such as abundant labor supply, infrastructure and natural resource
availability, specialized suppliers, and knowledge spillover.
Previous papers have used different proxies to capture agglomeration
economies. These variables include manufacturing employment, which proxies for
industry size (Kim et. al 2003; Coughlin et al. 1991; Woodward 1992), and
urbanization economies, such as population density (Kim et. el, 2003; Guimaraes et.
al, 2000; Henderson, 1986; Nakamura, 1985). Head et al. (1995), measures
agglomeration as lagged number of prior investments in several U.S states. They
argue that “such specification corresponds to the idea that prospective agglomeration
in each state includes the prospective investor.” These papers either include market
potential or distance as explanatory variables, but do not spatially weight FDI into the
other regions.
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The various ways that agglomeration economies have been proxied in the literature
fail to capture the effects of distance. For instance, a particular region/state might
experience clustering of industrial activities; however, the distance between these
investments might be such that agglomeration externalities are ineffective if they are
far away from each other. This is known as “distance decay.” Hence, the use of
lagged number of prior investment or manufacturing employment to proxy for
agglomeration might fail to reveal how a given firm’s location decision depends on
existing industrial activities.
Although agglomeration and spatial interdependence are similar, one notable
difference is that spatial interdependence is a broader concept that includes
agglomeration economies. Spatial analysis uses the concept of distance to show that
near things are more related than distant things. By taking into consideration distance
between investments, spatial econometrics uses a more formal technique of capturing
agglomeration.
Recently developed theoretical models that take spatial interdependence as a
crucial FDI determinant include the theoretical export-platform FDI model of Ekholm
et al (2007) and complex-vertical FDI model developed by Baltagi et al (2007).
Several recent empirical studies have incorporated spatial interdependence (Coughlin
and Segev 1999; Blonigen et al. 2007; Baltagi et al 2007; Ledyaeva 2009; Garretsen
and Peeters 2009). Although spatial econometrics has long been used in regional and
urban sciences, its application in FDI studies has only been recent, hence the few
papers on spatial interdependence and FDI. Coughlin and Segev (1999), credited as
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the first to use a spatial econometric technique, finds evidence of spatial
autocorrelation in the FDI location patterns in 29 Chinese provinces, indicating that
FDI in one Chinese province is positively correlated with FDI in neighboring
province.
Employing a spatial lag model and panel data on U.S. outbound FDI activity
in 35 host countries, Blonigen et al. (2007) find evidence of spatial interactions. They
also find that, traditional FDI determinants and the spatial lag variable were sensitive
to the sample of countries examined and that controlling for country-fixed effects
rendered the estimated spatial term insignificant. Following a similar line of
reasoning, Garretson and Peeters (2009) look for evidence of spatial linkage in Dutch
outbound FDI to 18 OECD countries. Their results confirm the presence of spatial
interdependence in Dutch outbound FDI. They also find that controlling for countryfixed effects did affect their estimated spatial lag model. However, unlike Blonigen et
al. (2007), the estimated spatial lag still remained significant after controlling for
fixed effects.

2.2.2 SAR and FDI Theory
The SAR model includes as an explanatory variable a spatial lag of the model’s
dependent variable. In other words, the dependent variable for a spatial unit i depends
on the dependent variable observed in each of the neighboring (geographical) units j.
When using the SAR model, Blonigen et al. (2007) outline various FDI strategies
based on the combined expected signs of both the spatial lag and market potential
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coefficients (See Table 2.1). For annual country- and industry-level FDI data, they
argue that identifying the presence of each individual FDI strategy may be difficult
because the data aggregation only captures net effects. However, in capturing these
net effects, this study was able to determine the most dominant FDI strategy into the
particular region. This determination is possible given that each of the various FDI
strategies can be identified by a unique coefficient sign patterns of the market
potential and spatial lag variable.
For instance, the well-known proximity-concentration theory indicates that
MNEs choose to best serve their customers abroad through either exports or foreign
affiliate establishment (Brainard, 1997). Proximity to customers through foreign
affiliate establishment allows the firm to avoid trade costs by concentrating
production abroad, while exporting those products abroad saves the fixed costs
associated with foreign production facilities. If multinational firms establish foreign
affiliates to serve host markets as well as avoid trade frictions, their FDI motive is
horizontal, as affiliate output produced in the host country is meant for host
consumption. Thus, according to Blonigen et al. (2007), the presence of horizontal
FDI is indicated by insignificant spatial lag and market potential coefficients, because
no third-country is considered when horizontally-motivated FDI decisions are being
made.
Vertical FDI occurs when MNEs, due to factor price differences, establish
affiliates in a country with a lower factor cost. Output from these affiliates is exported
back to the home country. According to Blonigen et al. (2007), if an MNE motive is
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vertical FDI, one should expect a negative spatial lag coefficient and an insignificant
coefficient on the market potential variable. Hence, FDI going into host country i is at
the expense of that going into other potential host countries j, implying a negative
spatial lag. Given that firms that engage in vertical FDI end up shipping the
manufactured product back to the parent country, market potential is irrelevant.
If trade costs between potential destination countries are low relative to trade
costs between the home country and destination countries, an MNE would likely
engage in export-platform FDI (Ekholm et. al., 2007). Production from the platform
country is used to service surrounding countries through exports. Export platform FDI
is similar to pure vertical FDI in that the spatial lag coefficient should be negative due
to the fact that FDI going into a particular destination country substitutes for FDI
going into other destination countries. However, the coefficient on the market
potential variable is positive because the destination country’s attractiveness as a host
to serve as an export platform for surrounding markets is based on its market
potential. The explanation for the negative spatial lag is that FDI going into a
particular destination country substitutes for FDI going into other destination
countries.
Lastly, complex-vertical, or vertical specialization with agglomeration
(Baltagi et. al., 2007), occur when firms fragment their production processes, with
each step in the process located in a different country. For instance, MNEs set up
production activity in destination x given that they already produce in nearby country
k. FDI from home country to destination country k will tend to complement FDI from
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home country to destination country x. FDI strategy of this kind is common in regions
sharing similar characteristics like natural resource endowment or supplier networks.
Hence one would expect a positive spatial lag. For the market potential variable, the
coefficient is positive if it captures agglomeration effects and zero if it captures
demand or market-size reason (Garretsen and Peeters, 2009).

2.3

Data and Descriptive Statistics

This study employs a panel of annual U.S. outbound FDI data into 37 African host
countries and 31 Latin America and Caribbean host countries for the period 19952007 (See Table 2.2 for country list). FDI determinants into each region are analyzed
separately because Africa and LAC are two regions with different geographic
characteristics and economic growth paths. Moreover, pooling the two regions
together might not be appropriate given that both regions might not attract the same
type of FDI because U.S. FDI motives may differ across the two regions. Finally, data
availability differs across the two locations making it inappropriate to pool the data.
U.S. investment in these regions has been on the rise as shown in Figure 2.1.
As of 2007, there were 3,988 U.S. affiliates operating in LAC compared to 3,279 in
1995. There were 507 affiliates in Africa in 1995, but as of 2007 the number has
increased to 652 (See Table 3.3). Figure 2.1 plots U.S. FDI as measured by affiliate
sales into these regions and shows that LAC received more U.S. FDI than Africa.
Figures 2.2 and 2.3 give a breakdown of major FDI recipient by country for LAC and
Africa, respectively. Within the LAC, Brazil is the major destination country,
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followed by Argentina and Mexico. In Africa, South Africa attracts more FDI from
the United States than any other African country, followed by Nigeria and Egypt.
The data employed in this paper come from various sources. The dependent
variable, measured as total annual sales by all U.S. foreign affiliates in the host
country, is reported by the U.S. Bureau of Economic Analysis (BEA). 10 The BEA
defines affiliate sales as the value of goods and services sold (for financial firms, it
also includes investment income). Sales data are net of returns, allowances, and
discounts, and exclude both sales and consumption taxes levied directly on the
consumer as well as excise taxes levied on manufacturers, wholesalers, and
retailers.11
The set of explanatory variables in the model includes host population and
gross domestic product (GDP) obtained from Penn World Tables. In the FDI
literature, a priori beliefs are that market size and effective demand affect FDI
positively. MNEs will most likely invest in countries with large markets, higher
effective demands, or both. In theory, population and GDP, which proxy for market
size and effective demand, affects FDI positively. The inverse of openness used as a
measure of trade-costs is obtained from Penn World Tables, where openness itself is

10

Total sales data from the BEA website is given as U.S. Direct Investment Abroad for All
Foreign Affiliates in all countries in which investment was reported. Sales data for some of
the countries were suppressed by the BEA to avoid disclosure of individual companies. We
interpolated the missing values using UNCTAD FDI data. For countries with suppressed
observations, we used available sales data to estimate average share of sales to FDI. This ratio
was then applied to FDI data for each year to obtain an estimate for the suppressed
observation.
11
The sales data can be found at
http://www.bea.gov/scb/account_articles/international/iidguide.htm#page3 under the
subheading “Comprehensive Financial and Operating Data”.
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defined as the ratio of imports plus exports over GDP (Blonigen et. al. 2007;
Garretsen and Peeters 2009). Inverse of openness is expected to affect FDI
negatively. Destination country investment costs are measured by a composite index
calculated as the mean value of a business freedom index, investment freedom index,
and property rights index (Garretsen and Peeters, 2009). The business freedom index,
based on 10 equally weighted factors, measures the ability to start, operate, and close
a business, indicating the overall burden of regulation as well as the efficiency of
government in the regulatory process. Each country receives a business freedom score
between 0 and 100, with 100 equaling the freest business environment.
The investment freedom index evaluates a variety of restrictions typically
imposed on investment. An ideal country with no investment capital constraint would
receive a score of 100, while 0 is for countries with significant investment constraints.
The property right index assesses an individual’s ability to accumulate private
property secured by clear laws that are fully enforced by the state. It measures the
degree to which a country’s laws protect private property rights and the degree
government enforces those laws (Heritage Foundation, 2010). Finally, freedom from
corruption index was used to account for political and economic instability. This
index produces a score between 0 and 100, where 0 indicates very little corruption
and 100 indicates a very corrupt government (Heritage Foundation, 2010).12

12

For a list of all the factors, go to http://www.heritage.org/index/Investment-Freedom.aspx.
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The Barro and Lee international data on educational attainment were used as a
measure of host human capital.

13

Data on average years of tertiary schooling was

used to measure host skills. The data were reported at five-year intervals, with simple
linear interpolation used to fill the missing years. The surrounding market potential
variable, which gauges surrounding countries’ ability to demand goods and services
from a particular FDI host country, is measured as the sum of the distance-weighted
GDP for the other potential host countries in that region.14
In constructing the market potential for Africa, countries from Europe was
included to acknowledge the fact that Europe is indeed a major export destination for
African countries.15 Due to inconsistently available data series, different measures of
infrastructural development were used for the two regions.16 Mobile-fixed landline
data proxied for infrastructure development in LAC, while electricity power
consumption (KWh) was used for African hosts. The mobile-fixed landline data was
obtained from United Nations website, while electricity power consumption was
obtained from the World Development Indicators.
The spatial weighting matrix (W) is calculated using the geographic distance
between potential FDI hosts. While other spatial papers have used the presences of a
common border or border lengths to determine geographic proximity (Franzese and
13

The 2010 Barro-Lee data set covers only 145 countries, and the data can be obtained from
http://www.barrolee.com/data/dataexp.htm.
14
For each host i, market potential was calculated as ∑
and excludes the GDP of
the host country. The GDP variable used for this calculation was obtained from WDI
website.
15
For the LAC, we do not include the US as part of its market potential to eliminate potential
endogeneity concerns. This approach is similar to Blonigen et al (2007) and Garretsen et al
(2009).
16
For this reason, we keep Africa and LAC separate for our regression analysis.
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Hays, 2006), border and border lengths do not adequately characterize geographic
proximity in this study, especially given the number of island countries present in
Latin American data. As a result, I focused on geographic distance obtained from the
Centre d'Etudes Prospectives et d'Informations Internationales (CEPII) database. This
distance is calculated based on bilateral distances between the biggest cities in each
country, with each inter-city distance being weighted by the city’s share in the
country’s overall population.17 This measure best approximates the distance between
potential affiliate locations as well where many of the affiliates’ customers reside.

2.4

Econometric Model – Spatial Econometrics

The empirical results are comprised of multiple estimation techniques. The study
follows other spatial FDI papers (Blonigen et al. 2007; Garretson and Peeters 2009)
by first using OLS to estimate the base equation. Theory suggests that these estimates
are biased and inconsistent (Anselin, 1988) because of the spatial interdependence
that exists in the dependent variable. However, these results are included to serve as
a benchmark to show where the spatial techniques improve upon the OLS model to
provide more consistent estimates.

This study first deviate from OLS by using

maximum likelihood (MLE) to estimate the base equation augmented via a spatial
autoregressive (SAR) model. Finally, the SAR model is extended to further control

See the CEPII’s website for more details.
http://www.cepii.fr/anglaisgraph/bdd/distances.htm. Switching to the great-circle distance
between capitals does not affect our empirical estimations (results are available upon
request).
17
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for unobserved heterogeneities that may arise from geography (spatial) and year
(time-period) characteristics in the data.

2.4.1 Pooled OLS and SAR Model without Fixed Effects
The benchmark model in equation (1) is a simple linear regression model estimated
with OLS that does not control for either unobserved heterogeneities or spatial
effects. As discussed above, OLS is biased, inconsistent, and inefficient if the panel
data model incorporates a locational component. However, OLS estimates are
included for two reasons. First, recent FDI studies use it as a benchmark model to
show how inferences made by previous studies that used OLS are incorrect. Second,
it serves as the base model upon which other models are built. The benchmark is
written as

ln FDI it    MarketPotential jt  Host var iables it  it
where α is the constant, and

(1)

is the error term.

Subsequently the benchmark model is extended to a panel model augmented
with a spatial autoregressive coefficient. This model is provided in equation 2 and is
estimated via MLE. The difference between the SAR models and the OLS benchmark
is that the SAR model contains the variable that captures spatial interdependence,
N

 Wij ln FDI jt , in equation (2).
j 1
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The SAR model is given as
N

ln FDI it     Wij ln FDI jt  MktPotenti al jt  HostVariables it   it

(2)

j 1

The reason for choosing the SAR model to extend the OLS model is that SAR results
are grounded in recent FDI theories (Garretsen and Peeters, 2009). The SAR model
postulates that the dependent variable for host country i is affected not only by a set
of observed local characteristics, but also the dependent variables of neighboring
countries (Elhorst, 2010b). The strength of the spatial dependence between
observations (ρ) tends to decline with the distance between observations. As
previously stated, the coefficient signs on ρ and the market potential variable will
identify the MNEs FDI motive (See Table 2.1).
I include equation (2) without fixed effects since several studies (Elhost 2010;
Garretsen and Peeters 2009; Blonigen et. al. 2007) have found that accounting for
such effects often weakens or renders the spatial lag variable insignificant in most
cases. Thus, while equation (2) is important, the study will also examine how the
estimated SAR in equation (2) and OLS results inferences in equation (1) differ from
those generated by the SAR models with either spatial fixed effects (equation [3]) or
both spatial- and time-period fixed effects (equation [4]).

2.4.2 Panel SAR with Fixed Effects
Here the benchmark model, equation (1) is extended to two different panel data
specifications. The first model has only spatial fixed effects while the second model
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has both spatial and time fixed effects. Both models are augmented with a spatial lag
coefficient. As discussed by Elhorst (2003c), spatial dependence between
observations at each point in time is an issue that might occur in a panel data setup
incorporating a locational component.
Spatial interdependence can be added to a simple linear regression model in
two ways: as an additional covariate referred to as spatially lagged dependent variable
( Wij ln FDI jt ) , or through the error structure, where (E[εiεj] ≠ 0). The former is
known as spatial lag (spatial autoregressive, or SAR) model while the latter is
referred to as spatial error model.18 According to Elhorst (2010a), in the SAR model
the dependent variable is affected by the dependent variable observed in neighboring
(geographical) units and on other sets of observed local characteristics. The SAR
model is given as
N

ln FDI it   i   t   Wij ln FDI jt  MktPotenti al jt  HostVariables it   it

(3)

j 1

where the parameter ρ reflects inherent spatial interdependence in the data. It
measures the impact of U.S. FDI in neighboring countries on U.S. FDI into the host
country in question.
The dependent variable is measured as U.S. affiliate sales in host country i.
LnFDIit is an NT × 1 vector of spatial units (cross-sections) stacked by period (i.e., all
N units’ first T observations, then their second T observation, and so on). The
independent variables include host population and GDP as well as measures of
18

For a more extensive discussion see Anselin (1999).
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investment, trade costs, schooling, corruption and infrastructural development. The
market potential variable for country is defined as the sum of inverse-distance
weighted GDPs of all other k ≠ j countries in the sample. The distance matrix W is a
block diagonal matrix where each block captures a single year’s observation. For any
year, y

[1995, 2007], Wy is defined as

(4)

where

defines the functional form of the weights between any pair of host

countries i and j. The shortest distance within the sample receives a weight of unity19
and all other distances within the sample get a weight that declines according to

W y (d ij ) 

where

shortest dis tan ceij
d ij

i≠j

(5)

is the distance between potential hosts i and j. The diagonal elements in the

weight matrix are zero because no spatial unit can be viewed as its own neighbor;
more formally, no FDI observation predicts itself. Following the standard used in
spatial econometrics literature, the weight matrix W is row normalized so that each
row sums to unity.20 In estimating the SAR model, OLS estimates are both biased and

19

The shortest African distance is 36 kilometers (Congo Republic to Democratic Republic of
Congo). For Latin America and the Caribbean, the shortest distance is 92 kilometers (Antigua
and Barbuda to St. Kitts and Nevis).
20
The spatial weight matrix W can also be column normalized. The interpretation for column
and row normalized matrix is different. For row normalized weight matrix, the row gives the
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inconsistent as the spatial lag term is correlated with the error term and hence
endogenous. As a result, MLE have been adopted by the spatial econometrics
literature to overcome these problems. The models in equation (2), (3) and (4) were
estimated in MATLAB using maximum likelihood techniques created by Paul Elhorst
and James LaSage.21

2.5

Empirical Results

As discussed above, this study employs multiple estimation techniques. Table 2.7
(Africa) and Table 2.8 (LAC) present the main results. The benchmark pooled model
(column 1) is estimated with OLS, and in this specification, neither fixed effects nor a
spatial lag variable was controlled for. Results from equation (2), the pooled SAR
model, are provided in column 2. Finally, these tables provide the panel SAR models
that control for spatial fixed effects (column 3) and both spatial- and time-period
fixed effects (column 4), respectively.

2.5.1 Pooled Model without Fixed Effects
Column (1) in Table 2.7 and 2.8 provide the OLS results for Africa and LAC,
respectively. The estimates do not include a variable that captures spatial
interdependence and fixed effects. As is commonly done in spatial FDI studies, any
time series variation is captured by including a time trend. The results in Table 2.7
impact on given unit by all other units. An element of a column normalized matrix gives the
impact of a given unit on all other units.
21
See Elhorst’s website, http://www.regroningen.nl/elhorst/software.shtml.
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show that the time trend variable is marginally significant and positive for Africa in
the OLS specification while the quadratic trend is insignificant in both OLS and SAR
specification. For LAC (Table 2.8), the OLS and SAR results for the trend variables
were positive and significant. The quadratic trend for the OLS specification is
negative and significant. These results indicate increased U.S FDI over the sample
period, although the growth rate has slowed recently.
In the initial SAR model estimates (column 2), the variable that captures
spatial interdependence (W*dep.Var) in the SAR model is significant but negative;
for LAC, it is significant and positive. While a negative coefficient suggests
substitutability between potential FDI hosts, a positive coefficient on this term
suggests FDI interrelatedness between host countries. Note also that the market
potential variable for both regions is negative and highly significant. This result is
unexpected and inconsistent with theory, as there is no FDI motivation that is
indicated by a negative market potential variable (Table 2.1). Thus, this study was
unable to characterize the net U.S. FDI strategy into these regions.22
These tables do show traditional FDI determinants such as population, GDP,
and schooling are significant with expected signs across the two regions.
Interestingly, distance reduces investment into LAC as expected but, contrary to
theory, has no impact on FDI into Africa. This is somewhat surprising, since distance
can proxy for cultural proximity as well as transportation and affiliate monitoring
costs, one may expect that longer distances between the parent and the host country
22

Note that Blonigen et al. (2007) obtain a similar result in their outward US FDI study,
suggesting an apparent FDI motivation puzzle.
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would reduce the amount of FDI going into the host country. Finally, investment
costs have differing impacts on FDI into Africa and LAC as well.

2.5.2 Panel SAR Model
In the panel SAR estimations (columns 3 and 4 of Tables 2.7 and 2.8), spatial and
time effects were added to the previous SAR specification (equation 2). Thus,
equation (3) is now used as the estimation equation. However, for this to be
appropriate, one must first establish that spatial dependence is present in the data. To
do so, Elhorst’s (2010c) Robust Lagrange Multiplier (LM) is used to test for the
presence of a spatially lagged dependent variable (spatial autocorrelation). For both
Africa and LAC, the LM test confirms the presence of spatial interdependence in the
spatial fixed effects model (columns 3). When both time-and-spatial-fixed-effects
were controlled for (column 4), the LM test for the SAR model was marginally
significant for Africa; for LAC the test was highly significant, indicating presence of
spatial interdependence. Thus, spatial autocorrelation exists in both regions, although
to varying degrees. Given that these regions are distinct, differences in unobserved
country or regional heterogeneities such as frequent policy changes, high political
instability, ethnic and religious conflicts might have played a role in the different LM
test outcomes across the regions.
Since the estimation results for both Africa and LAC are almost entirely
consistent in both the spatial fixed effects (column 3) and spatial and time fixed
effects models (column 4), I combine the analysis of the results. The spatial lag
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coefficient for both Africa and LAC is positive and significant, with these results
suggesting that spatial interdependence matters. Given the sign on the spatial lag
coefficient, I turn to the sign of the market potential coefficient to indicate the net
U.S. FDI strategy in these regions.23

In each instance, the data reveals an

insignificant market potential variable, suggesting that U.S. FDI into a particular host
is not designed to service neighboring countries. From Table 2.1, one can conclude
that the findings of a positive spatial lag and insignificant market potential coefficient
are consistent with “Complex Vertical Specialization with Agglomeration”
motivations for U.S. MNE activity. The vertical specialization aspect is recognized
through the insignificant market potential variable, while the positive spatial lag
coefficient suggests the positive interrelatedness of U.S. FDI activity.
For the control variables, the SAR estimates for Africa and LAC show that the
empirical results for GDP and population are consistent with theory as, similar to
Head and Mayer (2004), this study find that larger regions tend to attract significantly
more FDI than smaller ones. The results are consistent with the theory that suggests
investment costs such as fixed costs associated with building physical plants, buying
and installing equipments and machines, and any business investment set-up costs
imposed by foreign governments, do reduce inward FDI. Trade costs, as measured by
the host’s inverse of openness, are only found to impact FDI into Africa.24

23

See Blonigen et al. (2004), Baltagi et al (2007).
As each host’s distance to the U.S. is constant and time invariant, Ln(Distance) is not included in the
panel SAR models.
24
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Infrastructure developments, proxied by mobile-fixed landlines for LAC, positively
affect U.S. FDI into LAC, electricity. Countries with highly developed infrastructure
tend to attract more FDI than those with poor infrastructure. For Africa, electricity
consumption has no impact on U.S. FDI. Although mining (oil and gas extraction, the
major U.S. FDI activities in Africa) requires significant electrical consumption, it
may be the case that U.S. MNEs do not depend on local electricity supply, given the
high number of outages experienced in these countries. As a result, these MNEs
might provide their own energy sources, such as power generators, which may
explain the insignificant coefficient on electricity consumption.25 Mobile cellular
subscription in LAC positively affects U.S. FDI. As often found in studies on FDI
into developing countries, measures of schooling had little impact on FDI in Africa
and no impact on FDI into LAC. This could be the case that given the nature of U.S.
FDI into each region, workforce education levels are not of primary concern to the
MNEs investing there.
Interestingly, corruption has a marginally positive impact on U.S. FDI into
LAC. While theory and most previous empirical studies suggest that increased
corruption leads to less inward FDI, there are established connections between
corruption and natural resource endowments (e.g., Mauro, 1997). In these cases, with
natural resource extraction serving as source for rent-seeking activity (especially
when subject to strict government standards), it may very well be the case that
increased corruption proxies for increased natural resource wealth. Thus, even if U.S.
25

For instance, 71% of Kenyan firms own their own generator to combat the, on average, 84
days without power each year (see Arnold et. al., 2008).
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firms are not allowed to pay bribes (1977 Foreign Corrupt Practices Act), they are
still investing in these resource rich regions.
Comparing the results for the SAR models, it is fair to conclude that
controlling for spatial and/or time effects did not reduce the significance levels for the
spatial lag coefficient. In particular, the spatial term for Africa was only marginally
significant when time effects are included. This is in contrast to Blonigen et. al.
(2007) who find their spatial autoregressive coefficient turns insignificant when
controlling for spatial effects. However, the results from this study are important
because they suggest that while economic interdependence between countries is
clearly host- and time-specific, and any set of countries may see the degree of interrelatedness change over time due to political and cultural forces, such spatial
relationships do not disappear. Finally, the OLS results in column 1 produces
estimates on variables such as market potential, schooling, and electricity that lead
one to conclude they have significant impacts on U.S. FDI. In contrast, the SAR
model shows that these covariates have a weak or insignificant impact on U.S. FDI.
Clearly, ignoring spatial configuration in the data results in different inferences on
coefficient estimates and inappropriate model specifications.

2.6

Robustness

Various robustness checks were performed to determine whether the findings that
U.S. FDI into Africa and LAC is “complex vertical with agglomeration” still holds
when alternative measures of distance and weight matrix are used. First I construct a
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market potential variable based on trade agreements and finally, a trade agreement
weight matrix is constructed. Section 5.3.1 and 5.3.2 examines the result from the
trade agreement and trade agreement weighted W matrix respectively.

2.6.1 Trade – Agreement Weighted Market Potential
The market potential in the previous sections (5.1 and 5.2) included all countries
irrespective of whether they are part of the same trade agreement or not. In this
section, the market potential variable is disaggregated based on whether a country is
in a trade agreement with the rest of the other countries. The idea behind this is that, a
given country’s market potential is strongly determined by the number of countries
with which it has trade agreements. Thus, a greater number of trade agreements
increases the country’s market potential. The trade-agreement weighted market
potential for each host i is given as

 (GDP * (TradeAgreement
j

ij

)) / distij

(6)

j

where TradeAgreementij takes the value of 1 if i and j have a trade agreement in force
during the sample period, and 0 otherwise. In addition to the trade agreement market
potential, a market potential based on non-trade agreements between countries was
also constructed. For countries that are outside the trade agreement, one can argue
that although they are not part of the agreement, the market is still accessible.
Table 2.9 shows the result when the trade and non-trade agreement market
potential are controlled for. The change in the market potential variable does
somewhat affect the previous results. For instance, the SAR result for Africa suggests
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“complex vertical with agglomeration” when you use only the sign and the
significance of the trade agreement market potential together with the spatial lag
variable. However, when you look at the non-trade agreement market potential and
the spatial lag variable, the FDI strategy becomes unknown. For the LAC, the SAR
model correcting only for spatial effects indicates that the net U.S. FDI strategy into
these regions remains “complex vertical with agglomeration.” Neither the market
potential nor lagged dependent variable realizes any change in sign/significance.
However, when controlling for spatial and time effect, the market potential variable
for LAC becomes significant and positive, while the lagged dependent variable is
now negative and significant suggesting “Export-Platform” FDI. Unlike LAC, it was
difficult to characterize the net FDI motivation into Africa when the two market
potential variables are used simultaneously.

2.6.2 Trade – Agreement Weighted Spatial Weight Matrix
In addition to the trade agreement market potential, I also construct a trade agreement
weight matrix (W). The traditional use of distance in the construction of the weight
matrix basically captures the idea of geographic distance between countries, and it
fair to argue that countries that are closer will tend to have similar characteristics.
However, the use of trade agreements in the construction of the weight matrix
captures the idea of economic distance. In several cases countries that are close to
each other or have common boundaries might not be part of any trade agreement. A
typical example is Nigeria, Chad and Cameroon. While Nigeria has a common
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boundary with Chad and Cameroon, the country is not in any trade agreement with
neither Chad nor Cameroon. Similarly, there are countries that do not have common
boundaries and are further apart but are in the same agreement (for instance South
Africa and Democratic Republic of the Congo). Therefore, the use of a trade
agreement weight matrix captures the idea that when a country is in a trade agreement
with another country that is further away, distance should not matter. By being
members of the same trade agreement, these two countries are behaving as if they are
proximate to each other.
The trade agreement weight matrix result confirms that for LAC, the net FDI
strategy is still “complex vertical with agglomeration”. Similar to the SAR result in
Table 2.8, controlling for spatial or spatial and time effects did not change the result
for LAC. This is somewhat different for Africa where the result suggests “complex
vertical with agglomeration” when controlling for spatial effects. When controlling
for spatial and time effects, I was unable to characterize the net FDI motivation into
Africa when using the two market potential simultaneously. Finally, note that none of
the net FDI motivations is considered horizontal, suggesting that U.S. FDI into the
area is still primarily vertical/export oriented.

2.7

Conclusion

This paper provides empirical evidence that spatial interdependence, or third-country
effects, matter for U.S outbound FDI into Africa, Latin America and the Caribbean.
When a firm’s location decision depends on existing investment activities in countries
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surrounding the potential host country, the firm might not only view such investment
as a signal for profit opportunities and safe environment for business activities, but
also spill over benefits might exist.
Most previous empirical FDI studies model FDI determinants in a twocountry gravity-type framework. This approach is problematic because ignoring
spatial dependence leads to biased, inconsistent, and inefficient parameter estimates.
Also, the use of a two- country framework in analyzing FDI determinants makes it
difficult to explain models like export-platform FDI and complex-vertical FDI
models. The results controlling for spatial and time-period effects confirm that thirdcountry effects, as indicated by the positive spatial autoregressive coefficient, do
matter in both regions. Importantly, the results from this study differ from those of
Blonigen et al. (2007) in that the spatial autoregressive coefficient remained
significant even after controlling for time effects.
Furthermore, it is a commonly held belief that the U.S. FDI into these regions
is vertically motivated. Unfortunately, previous empirical support of this belief was
typically based on models ignoring third-country effects, effectively eliminating the
ability to accurately determine whether export-platform or complex-vertical FDI
existed. Here, by using proper econometric technique, I was able to confirm that FDI
into these regions is actually complex vertical specialization. This indicates that there
is sizeable fragmentation of U.S. production processes across these countries, and that
U.S. FDI into these countries is far more inter-related than once believed.
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Figure 2.1: U.S. Affiliate Sales in Africa, LAC 1995-2007

39

Africa

250000

SALES

200000

150000

100000

50000

0
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

YEAR
Argentina

Brazil

Mexico

Bermuda

Figure 2.2: Top LAC Recipients of U.S. Outbound FDI 1995-2007
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Figure 2.3: Top African Recipients of U.S. Outbound FDI 1995-2007
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Table 2.1: Hypothesized Spatial Lag and Market Potential Coefficient for Various
FDI Types
FDI Strategies
Pure horizontal
Export platform
Pure Vertical
Complex Vertical Specialization with
agglomeration

Signs of Spatial lag
0
–
–
+

Signs of market potential
0
+
0
0/+

Source: Blonigen et. al. (2007, p. 1308)

Table 2.2: List of Countries
Africa:
Algeria, Angola, Botswana, Burkina Faso, Cameroon, Chad, Congo, Congo (DRC), Côte
d'Ivoire, Djibouti, Egypt, Equatorial Guinea, Ethiopia, Gabon, Ghana, Kenya, Lesotho, Liberia,
Libya, Malawi, Mali, Mauritania, Mauritius, Morocco, Mozambique, Namibia, Niger, Nigeria,
Rwanda, Senegal, Sierra Leone, South Africa, Tanzania, United Rep. of, Togo, Tunisia,
Zambia, Zimbabwe
Latin America and the Caribbean:
Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Bermuda, Bolivia, Brazil, Chile,
Colombia, Costa Rica, Dominica, Dominican Republic, Ecuador, El Salvador, Guatemala,
Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, St. Kitts and
Nevis, St. Lucia, St. Vincent and the Grenadines, Suriname, Trinidad and Tobago, Uruguay,
Venezuela

Table 2.3 Number of U.S Affiliates Operating in Each of the Regions
Year
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Africa
507
530
557
559
548
559
596
612
607
626
618
634
652
659

Growth rate (%)
4.54
5.09
0.36
-1.97
2.01
6.62
2.68
-0.82
3.13
-1.28
2.59
2.84
1.07
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LAC
3279
3408
3571
3634
3897
3884
4021
4083
3893
3794
3809
3936
3988
3982

Growth rate (%)
3.93
4.78
1.76
7.24
-0.33
3.53
1.54
-4.65
-2.54
0.40
3.33
1.32
-0.15

Table 2.4 Variables Used in the Analysis
Variable
FDI
Population
GDP per Capita
Trade cost
Investment cost
Corruption

Description
U.S. Direct Investment Abroad, All Foreign Affiliates,
Total Sales By Country Only (Millions of Dollars)
Population (in thousands)
Real Gross Domestic Product per Capita
Inverse of openness which is defined as exports plus
imports divided by GDP, in %
Composite index comprising business freedom,
investment freedom and property rights
An index indicating level of corruption. 0 indicates very
little corruption and 100 indicates a very corrupt
government

Source
BEA a
Penn World Tables
Penn World Tables
Penn World Tables
Heritage
Foundation
Heritage
foundation
WDI/CEPIIb

Market Potential
MPi

∑

Inverse distance weighted income

of
Schooling

surrounding countries
Average year of Tertiary Schooling and Average year of
Secondary Schooling

Electricity

Electric power consumption (kWh)

Distance
Mobile Fixed
Landline
Note:

a
c

weighted distances, for principal cities in each country
Mobile and fixed-line telephone subscribers

http://www.bea.gov/international/index.htm
http://www.barrolee.com/data/dataexp.htm
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b

Barro and Leec

World
Development
Indicator
CEPII
UNd

http://www.cepii.fr
data.un.org

d

Table 2.5: Descriptive Statistics for Latin America and the Caribbean
Variable

Sales (in millions)
Population (in thousands)
GDP per Capita(in millions)
openness
Mobile Fixed Landline (in
thousands)
Investment cost
Corruption
Schooling
Market Potential (in
millions)
Distance (in Km)

Observations

Mean

Std. Dev.

Min

Max

403
403
403
403
399

9397.916
16524.74
9198.647
86.094
6336.786

22869.05
35553.13
7609.441
38.7115
17663.112

5
38.99
1365.64
14.93
15.944

163511
193918.6
51966.09
210.91
160379.728

335
335
312
403

1.882
36.665
0.3093
755.75

.5680
16.927
.1934
230.907

1.177
10
.0226
248.722

5.014
79.4
0.8545
1931.723

403

4414.655

2029.687

1623.72

8890.464

Table 2.6: Descriptive Statistics for Africa
Variable
Sales (in millions)
Population (in thousands)
GDP per Capita (in millions)
Openness
Electricity (kWh)
Investment cost
Corruption
Schooling
Market Potential (in millions)
Distance (in Km)

Observatio
ns
481
481
481
481
418
418
418
377
481
481

Mean

Std. Dev.

Min

Max

1093.81
19256.86
3385.604
78.715
17077.1058
2.055828
28.6031
.098
229.297
11148.98

2711.557
25407.72
3825.911
35.083
41990.965
.9316
15.205
.0988
83.195
2419.043

2
409.37
118.7
14.78
211
1.038043
6.9
.00694
80.136
7231.59

21436
143312.1
24280.57
201.44
238563
8.754518
70
.58132
604.274
16357.83
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Table 2.7: SAR Panel Estimation - Africa

Variable

ln(Population)
ln(GDP)
ln(Market Potential)

1

2

OLS

SAR
Pooled model
with spatially
lagged
dependent
variable
0.80***
(10.43)
0.74***
(7.14)
-0.31***
(-5.17)
-0.47***
(-4.04)
0.12
(1.47)
0.002
(0.37)
2.57***
(2.64)
0.04***
(4.14)
-1.31***
(-6.83)
-0.34***
(-5.08)
-0.11
(-1.64)
0.09
(0.38)
-4.44
(-0.17)
481
-867.89985
0.5359

0.80***
(10.10)
0.71***
(6.69)
-0.94***
(-5.45)

W*dep. Var
Trend
Trend^2
Schooling
Ln(Electricity)
ln(Trade Cost)
ln(Investment cost)
ln(Corruption)
ln(Distance)
Intercept
Observations
log likelihood
R-bar^2
Durbin-Watson
Robust LM test
FDI Strategy

0.14*
(1.69)
-0.001
(-0.18)
2.73***
(2.75)
0.04***
(4.54)
-1.39***
(-7.06)
-0.31***
(-4.56)
-0.10
(-1.38)
-1.19***
(-2.78)
34.55***
(3.54)
481
0.5391
2.1407

n/a

Unknown

Country effects
3
Panel SAR
spatially lagged
dependent
variable and
spatial effects
1.75***
(2.64)
1.48***
(12.67)
-0.28
(-0.96)
0.22***
(2.46)

1.49
(1.91)
-0.23
(-2.01)
-0.46***
(-2.99)
-0.10**
(-2.13)
0.07
(1.40)

Country and time
effects
4
Panel SAR
spatially lagged
dependent
variable, spatial
and time period
effects
1.11***
(5.13)
1.45***
(12.85)
-0.20
(-0.94)
0.24***
(2.80)

1.30
(1.64)
-0.01
(-0.45)
-0.49***
(-3.10)
-0.09**
(-1.96)
0.07
(1.40)

-6.86
(-1.30)
481
-358.983
0.5790

-11.46
(-1.54)
481
-469.3616
0.4028

5.4182
(0.020)
Complex Vertical

3.8438
( 0.050)
Complex
Vertical

Notes: Asymptotic t-statistics in parentheses: *significant at 10%; **significant at
5%; ***significant at 1%. Robust LM test for spatial panel: null hypothesis of no
spatial lag or spatial error. Probabilities smaller than 0.05 point to significance of
spatial lag or spatial error. Hence, if probability is greater than 0.05, we must fail to
reject the null hypothesis of no spatial lag or spatial error in the specified model.
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Table 2.8: SAR Panel Estimation - Latin America and Caribbean

Variable

ln(Population)
ln(GDP)
ln(Market
Potential)
W*dep. Var
Trend
Trend^2
Schooling
Ln(Mobile)
ln(Trade Cost)
ln(Investment
cost)
ln(Corruption)
ln(Distance)
Intercept
log likelihood
R-bar^2
LR-test of joint
significance of
spatial fixed
effects
Robust LM test
FDI Strategy

Country effects
3

1

2

OLS

SAR
Pooled model
with spatially
lagged dependent
variable
0.78***
(13.47)
1.96***
(21.19)
-1.28***
(-6.86)
0.31***
(4.22)
0.08*
(1.65)
-1.49
(-1.84)
0.43*
(1.68)
-0.03
(-0.95)
-0.18
(-1.34)
0.15**
(1.98)
0.07
(1.36)
-0.55***
(-5.10)
11.05***
(2.73)
-472.07528
0.8727

0.79***
(13.21)
1.94***
(20.21)
-1.03***
(-5.54)

0.11**
(2.25)
-0.006*
(-1.65)
0.62**
(2.36)
-0.03
(-0.88)
-0.06
(-0.46)
0.06**
(0.46)
0.10*
(1.82)
-0.57***
(-5.19)
8.60**
(2.06)
0.8631

n/a

Unknown

Panel SAR
spatially lagged
dependent variable
and spatial effects
0.73***
(7.64)
1.92***
(8.25)
0.13
(0.39)
0.23***
(2.33)

Country and time
effects
4
Panel SAR
spatially lagged
dependent variable,
spatial and time
period effects
0.73***
(7.64)
1.19***
(8.26)
0.13
(0.39)
0.32**
(2.32)

-0.33
(-0.85)
0.03**
(2.07)
0.07
(0.52)
-0.11*
(-1.72)
0.08*
(1.86)

-0.33
(-0.85)
0.03**
(2.07)
0.07
(0.52)
-0.11*
(-1.72)
0.08*
(1.86)

-13.50***
(-2.30)
-192.680
0.7629
0.0000

-13.51**
(-2.33)
-192.681
0.76
0.0000

53.10
(0.000)
Complex Vertical

7.325
(0.007)
Complex Vertical

Notes: Asymptotic t-statistics in parentheses: *significant at 10%; **significant at
5%; ***significant at 1%. Robust LM test for spatial panel: null hypothesis of no
spatial lag or spatial error. Probabilities smaller than 0.05 point to significance of
spatial lag or spatial error. Hence, if probability is greater than 0.05, we must fail to
reject the null hypothesis of no spatial lag or spatial error in the specified model.
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Table 2.9: Trade and Non-Trade Agreement Weighted Market Potential and Weight
Matrix
Trade Agreement Weighted Market Potential
Africa
Latin America and Caribbean
Spatial
Spatial &
Spatial
Spatial &
effects
time effects
effects
time effect
Variable
ln(Population)
ln(GDP)
ln(Trade Agreement
Market Potential)
ln(Non-Trade Agreement
Market Potential)
W*dep. Var
Schooling
Ln(Electricity)

2.00***
(2.84)
1.48***
(12.63)
0.52*
(1.92)
-2.38**
(-2.25)
0.20**
(2.30)
1.44*
(1.86)
-0.22*
(-1.92)

1.18***
(5.25)
1.45***
(12.91)
0.20
(0.90)
-1.00*
(-1.72)
0.21***
(2.63)
1.38*
(1.74)
-0.02
(-0.56)

ln(Mobile)
ln(Trade Cost)
ln(Investment cost)
ln(Corruption)
Intercept
Observations
log likelihood
R-bar^2
LR-test of joint significance
of spatial fixed effects
Robust LM test
FDI strategy

-0.48***
(-3.10)
-0.10**
(-2.19)
0.07
(1.42)
-18.22**
(-2.40)
481
-356.688
0.5833
0.0000

-0.48***
(-3.08)
-0.09**
(-1.99)
0.07
(1.39)
-9.40
(-1.26)
481
-468.327
0.3870
0.0000

12.950
0.000
Complex
Vertical

2.808
(0.094)
unknown

0.67***
(6.28)
1.14***
(7.96)
0.15
(0.45)
0.04
(0.36)
0.19*
(1.79)
0.13**
(2.18)

-0.45
(-0.75)
0.62***
(3.11)
2.69***
(2.70)
1.40**
(2.08)
-0.29**
(-2.01)
0.11*
(1.86)

0.03**
(2.12)
0.12
(0.92)
-0.10
(-1.52)
0.08*
(1.66)
-13.39***
(-2.33)
403
-190.297
0.7590
0.0000

0.03*
(2.00)
0.22*
(1.69)
-0.05
(-0.83)
0.03
(0.74)
-15.41***
(-2.73)
403
-73.401
0.632
0.0000

48.230
0.000
Complex
Vertical

5.222
(0.022)
Export
Platform

Notes: All regressions are Panel SAR. Asymptotic t-statistics in parentheses:
*significant at 10%; **significant at 5%; ***significant at 1%. Robust LM test for
spatial panel: null hypothesis of no spatial lag or spatial error. Probabilities smaller
than 0.05 point to significance of spatial lag or spatial error. Hence, if probability is
greater than 0.05, we must fail to reject the null hypothesis of no spatial lag or spatial
error in the specified model.
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Table 2.9 – Continued
Trade Agreement Weighted W Matrix
Africa
Latin America and Caribbean
Spatial effects
Spatial &
Spatial
Spatial & time
time effects
effects
effect
Variable
ln(Population)
ln(GDP)
ln(Trade Agreement
Market Potential)
ln(Non-Trade Agreement
Market Potential)
W*dep. Var
Schooling
Ln(Electricity)

1.22***
(5.38)
1.46***
(12.11)
0.25
(1.22)
-0.89
(-1.53)
0.15**
(2.47)
1.41*
(1.77)
-0.02
(-0.67)

2.09***
(2.90)
1.46***
(12.12)
0.54*
(1.94)
-2.45
(-0.16)
0.11*
(1.67)
1.48*
(1.82)
-0.21*
(-1.87)

ln(Mobile)
ln(Trade Cost)
ln(Investment cost)
ln(Corruption)
Intercept
Observations
log likelihood
R-bar^2
LR-test of joint significance
of spatial fixed effects
Robust LM test
FDI strategy

-0.49***
(-3.15)
-0.09**
(-1.96)
0.06
(1.35)
-13.91**
(-2.06)
481
-468.307
0.3639
0.0000

-0.48***
(-3.07)
-0.10**
(-2.09)
0.10
(1.40)
-1.21
(-0.35)
481
-468.307
0.3639
0.0000

10.227
(0.001)
Complex
Vertical

4.947
(0.026)
unknown

0.73***
(6.75)
1.08***
(7.53)
0.06
(0.19)
0.06
(0.51)
0.22***
(2.69)
0.12**
(2.02)

0.73***
(6.75)
1.08***
(7.53)
0.06
(0.19)
0.06
(0.51)
0.22***
(2.69)
0.12**
(2.02)

0.03**
(2.09)
0.12
(0.97)
-0.09
(-1.43)
0.07
(1.50)
-11.458
(-1.544)
403
-188.660
0.7365
0.0000

0.03**
(2.09)
0.12
(0.97)
-0.09
(-1.43)
0.07
(1.50)
-12.26**
(-2.54)
403
-188.660
0.7365
0.0000

78.443
(0.000)
Complex
Vertical

5.210
(0.022)
Complex
Vertical

Notes: All regressions are Panel SAR. Asymptotic t-statistics in parentheses:
*significant at 10%; **significant at 5%; ***significant at 1%. Robust LM test for
spatial panel: null hypothesis of no spatial lag or spatial error. Probabilities smaller
than 0.05 point to significance of spatial lag or spatial error. Hence, if probability is
greater than 0.05, we must fail to reject the null hypothesis of no spatial lag or spatial
error in the specified model.
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CHAPTER III

ESTIMATING THE DIRECT AND SPILLOVER EFFECTS OF FDI
DETERMINANTS: A SPATIAL ANALYSIS
APPROACH

3.1

Introduction

This paper expands upon the existing spatial FDI literature by employing the recently
developed spatial marginal effect technique to examine the direct and spillover effects
of FDI determinants.26 Recent FDI studies (Couglin and Segev 1999; Blonigen et al.
2007; Baltagi et. el. 2007; Garretsen and Peeters 2009; Ledyaeva 2009) have used
spatial econometric to analyze the existence of FDI interdependence between
neighboring host countries as well as multinational (MNE) FDI strategies in these
host countries.
While these studies have succeeded in establishing FDI interdependence
among potential host countries, no empirical spatial FDI study has examined whether
FDI determinants in one country may affect inward FDI in another country. From a
spatial econometrics point of view, we know that host countries in the same region
tend to exhibit similar characteristics due to the complicated interdependence
structure that exists between countries in space. Thus, for any change in a particular

In spatial econometrics literature, the “direct effect” is also known as the feedback effect
while the “indirect effect” is also referred to as the spillover effects.
26
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FDI determinant that affects country i’s inward FDI, the effect of such a change is not
limited to that country itself, as other countries might be affected as well.
For instance, empirical studies on inward FDI determinants have modeled factors
such as GDP in a way that inference is made with respect to how the estimated
coefficient affects country i’s inward FDI only. The problem with such modeling and
analysis is that these regression results cannot show whether changes in the GDP of
country i can affect inward FDI in countries surrounding i. The marginal effect
estimate from spatial econometric models however, is able to capture this impact.
According to LeSage and Pace (2007) non-spatial models produce a
single marginal effect that would be interpreted as a direct impact, and since there are
no spillover impacts, the direct impact equal the total impact. In contrast however,
spatial models produce an indirect or spatial spillover impact which is added to the
direct impact to produce a summary measure of the total impact associated with
changes in each explanatory variable.27 Thus, the advantage of a spatial model is the
ability to disaggregate the marginal effect of FDI determinants into direct, spillover
and total effects, giving researchers the added flexibility of analyzing for instance
how the GDP of a particular country affects its inward FDI as well surrounding
countries inward FDI.
While the direct effect records for example how a change in the population or
GDP of country i will affects inward FDI in country i, the indirect effect estimates tell
us how changes in the population or GDP of country i will affect inward FDI in

27

See LeSage and Pace (2007) pg. 296.
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surrounding countries. The total effect is the sum of direct and indirect effects. From
a policy perspective, calculating the indirect effects are important because they can
provide policymakers a better understanding of their country’s interrelatedness with
their neighboring countries. It will allow policy makers in country i for instance, to
determine whether changes in FDI determinants in surrounding countries have any
effect on country i’s ability to attract inward FDI. This paper, therefore, is the first
attempt to disaggregate the impact of FDI determinants into direct and spillover
effects.
The paper differs from the previous spatial FDI studies in that it tests for the
direct and spatial spillover effects (indirect effect) of several FDI determinants using
data on U.S. outbound FDI into Africa, Latin America and the Caribbean (LAC). It is
an extension of Nwaogu and Ryan (2011) that examines FDI interdependence as well
as multinational FDI strategies in Africa, Latin America and the Caribbean. Unlike
Nwaogu and Ryan (2011), this study employs a spatial durbin model (SDM) to
estimate the direct, indirect, and total impact on U.S. FDI in these regions to changes
to the model’s explanatory variables.28 The intuition here is that, a change in an
explanatory variable that explains FDI in a particular country might not only affect
that country’s inward FDI, FDI in other surrounding countries might respond to the
same variable. LeSage and Pace (2009) argue that one advantage of spatial
econometrics is its ability to accommodate modeling strategies that shows multiregional interactions.
28

We do not focus on a spatial error model (SEM) because this model does not explicitly
produce spillover effect coefficients, rather the spillover effects are captured in the error term.
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The empirical result provides evidence of both direct and spillover effects in the two
regions. The result shows that prior to controlling for spatial effects, several FDI
determinants such as GDP, population, investment and trade costs show evidence of
both feedback and spillover effects, though the effects vary across regions. However,
controlling for spatial effects wipe out the spillover effects of several FDI
determinants in both regions.

3.2

Literature Review

While earlier studies on FDI determinants generally ignore the possibility of spatial
interaction between potential host countries, more recent spatial FDI studies control
for spatial interaction either by including an additional variable in the form of spatial
autoregressive or autocorrelation to capture interdependence between countries
(Coughlin and Segev, 2000; Blonigen et. al., 2007; Ledyaeva, 2009; Garretsen and
Peeters, 2009; Nwaogu and Ryan, 2011). Several of these studies focus on FDI
interdependence between neighboring host countries as well as multinational (MNE)
FDI strategies in these host countries. However, no empirical FDI study has yet to
analyze the marginal effects of typical FDI determinants. The literature review below
examines recent spatial FDI studies.
Within the FDI literature, theoretical motivations that support interrelatedness
between potential recipient countries do exist. An example is the Export platform FDI
developed by Ekholm et al. (2003), and Bergstrand and Egger (2004). The model
shows that economic size of country i for instance can affect country j’s ability to
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attract inward FDI if county j is used as a platform to serve neighboring country i. In
other words, economic size of country i will have a spillover effect on proximate
country j. However, the use of spatial econometrics has only recently received
attention in empirical FDI literature. Garretson and Peeters (2009) and Blonigen et al.
(2007) find evidence of spatial interdependence in Dutch and U.S. outbound FDI,
respectively. While both studies show that controlling for country-fixed effects affect
their estimated spatial lag coefficient, the only difference is that the spatial lag
coefficient in Garretson and Peeters (2009) still remain significant after country
effects were controlled for.
Using data on developing countries of Africa, Latin America and the
Caribbean, Nwaogu and Ryan

(2011)

examine

the presence of spatial

interdependence in U.S. outbound FDI in these regions. Their results confirm that
third-country effects do matter even when controlling for spatial and time-period
fixed effects. They also find that U.S. FDI strategies in these regions are consistent
with complex vertical specialization. Moreover, Coughlin and Segev (1999), using
data on FDI in Chinese provinces, find that FDI in one Chinese province is positively
correlated with FDI in neighboring province. As indicated above, no empirical FDI
study has yet to examine the spillover effects of FDI determinants.
LeSage and Pace (2009), outline how a change in a single covariate that is
associated with a particular region/country affect the region itself (a direct impact)
and potentially affect all other regions indirectly (an indirect impact), which taken
together determine the total impact. From an FDI perspective, spillover effects of FDI
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determinants would help policy makers answer questions such as “to what extent do
factors that affect inward FDI in proximate countries affect inward FDI in their own
country”. Therefore, spatial econometrics tries to provide a unique way to capture
feedback or spillover effects that exists between countries, states or region.
A focus on spillover effects is not new to economic researchers. Several
studies have investigated issues like civil unrest, technology, government expenditure
that can have a positive or negative effect on neighboring countries. For instance,
active labor market policies are government programs designed to combat
unemployment by helping the unemployed find work, such as spending on public
employment, labor market training, and other policies intended to promote
employment among the unemployed. Franzese and Hays (2006) find that in Europe,
such policy generates externalities that spillover across national boundaries. They
conclude that these spillovers are large enough to create incentives for European
government to free ride off the efforts of their neighbors. Furthermore, Seldadyo et.
al. (2009), examine whether governance exhibits spatial dependence. The study
reveals that changes in covariates that explain governance in a particular country not
only affect the level of governance in that country, those covariates also affects
governance in neighboring states. LeSage et. al. (2008), in their study of regional
growth, argued that neighboring regional characteristics as well as spatial spillover
effects has been lacking in the growth literature. Using a spatial Dublin model, they
find that long-run steady-state regional income level depends on own and neighboring
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regional characteristics as well as the spatial connectivity structure of the regions and
the strength of spatial dependence.
Murdoch and Sandler (2002, 2004), examine the spillover effects of conflict
on growth in contiguous countries. For instance, countries that experience internal
conflict can indirectly affect neighboring countries via spillover effects in the form of
instability, collateral damage, disruption to trade and imports, diversion of foreign
investment, and influx of refugees into neighboring countries.29 In each of these
papers, they find that civil conflict has a negative effect on economic growth in
neighboring countries in the short run. They also find that in Africa, countries
surrounding those that have conflicts are negatively affected.
A major limitation of previous FDI studies lies in the inability to estimate the
marginal effects of FDI determinants. Although a recent concept in spatial
econometrics, spillover effects provide researchers the advantage of analyzing the
impact of a given explanatory variable on the dependent variable of surrounding
countries. For instance, if country i enact a law that affects its FDI inflow the impact
could be felt in surrounding countries through spillover effects. Also, country’s i GDP
might affect surrounding countries ability to attract FDI. Given that spatial analysis is
a new concept in FDI literature, recent studies thus have only been able to examine
FDI interdependence.
This paper contributes to the spatial FDI literature in various ways. First, the
study examines the marginal effect of various FDI determinants by specifically

29

See http://www.wilsoncenter.org/index.cfm?fuseaction=events.event_summary&event_id=21266.
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focusing on the spillover effects of these determinants. As noted above, spillover
effects of FDI determinants are crucial in that they provide information on how FDI
determinants in one country affect FDI in surrounding countries. Second, this study
centers on developing countries most of who depend on FDI for economic growth
and development, among other things.

3.3

Marginal Effects in Spatial Models

The spatial autoregressive (SAR) and the spatial error (SEM) model are the two most
widely used models when investigating spatial issues. According to Ehorst (2010),
these models contain only one type of spatial interaction effect. The spatial
autoregressive model (SAR), contains a spatially lagged dependent variable as an
additional explanatory variable while the spatial error model (SEM) incorporates a
spatial autoregressive process in the error term. Presently, many spatial econometrics
studies have shifted to a model with more than one spatial interaction called a spatial
durbin model (SDM). This model introduced by LeSage and Pace (2009) include
spatial lags of both the explanatory variables and the dependent variable.
As noted in the introduction, the novelty of the spatial models is their ability
to disaggregate the marginal effects into direct and indirect effects. Previous
empirical FDI studies did not consider marginal effects of FDI determinants probably
because it’s a new technique or perhaps because it’s difficult to disaggregate due to
the complicated interdependence structure that exists between geographic units.
Sections 3.1 and 3.2 discuss the marginal effects of the explanatory variables in the

56

SDM and the SAR models. The marginal effects outlined in the next sections are
those provided in LeSage and Pace (2009), Elhorst (2010c) and Lacombe (2009).

3.3.1

Marginal Effects in Spatial Durbin Model

The spatial durbin model and the implied data generating process are shown in
equation (1) and equation (2) respectively (See LeSage and Pace, 2009).
(1)

From equation (1), the reduced form of the SDM model can be written as

(2)

The variable Wy denotes the dependent variables interaction effect while WX
represents the explanatory variable interaction effect (Elhorst, 2010a). According to
LeSage and Pace, (2009), the SDM model has several advantages over the SEM and
SAR models. The model produces unbiased estimates even when the true datagenerating process is a spatial lag or a spatial error model. Also, SDM does not
impose any prior restrictions on the magnitude of spillover effects (Elhorst, 2010c).
In deriving the marginal effects of the explanatory variables in the SDM,
Elhorst (2010) provide the following matrix of partial derivatives of the dependent
variable with respect to the kth explanatory variable of X, where k=1,…N.
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[

]

(3)

As noted above, three different marginal effects are obtained when estimating spatial
models; indirect effects (spillover), direct effects (feedback) and total effects (LeSage
and Pace, 2007). The direct effect records the impact on the dependent variable of a
particular country from changes in the FDI covariates of that country while the
indirect effect shows the impact of changing FDI covariate of a particular country and
how it affects FDI in surrounding countries. LeSage and Pace (2007) point out that
the average of the diagonal elements of the matrix on the right-hand of equation (3)
provide the direct effects while the indirect effect is given by either the average of the
row or column sums of the non-diagonal elements of that matrix (see Elhorst, 2010c).
Given that the SDM nests both the SEM and the SAR model, Elhorst (2010c), show
how one can obtain the marginal effects of the SEM or SAR by imposing some
restrictions on the elements of the matrix on the right-hand side of (3). Similar to a
non-spatial model, Elhorst (2010c) argue that the direct effect of the Kth explanatory
variable for the spatial error model will reduce to βk and the indirect effect will be
zero. For the spatial lag model, however, the direct and indirect effects do not reduce
to a single coefficient or to zero. The next sub-section shows how Lacombe (2009)
expressed the direct and indirect effects in of the SAR model in partial derivative
form.
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3.3.2 Marginal Effects in Spatial Autoregressive Model
Spatial dependence can be modeled in regression models through the spatial lag of
the dependent variable known as spatial autoregressive (SAR) model. The SAR
model shown in equation (4) and the implied data generating process in equation (5)
according to LeSage (2008) provides a parsimonious approach to representing the
dependence structure.
(4)
where ρ indicates the extent of the spatial interaction between observations and W is
the spatial weights. From equation (1), the reduced form of the SAR model can be
written as

(5)
The reduced form expression in equation (5) shows how a change in country i’s
covariate has a direct effect on the country’s dependent variable, and an indirect
effect on its neighbors. The matrix

is known as the spatial multiplier

and can be expressed in infinite series as
(6)
Substituting into equation (5) and ignoring the error part of the model gives you
(7)
According to Seldadyo et. al. (2009)

represents the direct effect of the covariate

matrix X in a particular country while indirect effect of X on its first-order neighbors
is given by the second term, ρW. The rest of the terms in equation (4) represent
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second and higher-order direct (feedback) and indirect effects (spillover) that affect
all countries in the sample.30 Direct effect measures the impact on the dependent
variable (FDI) of a particular country from changing an exogenous variable in that
particular country.
LeSage and Pace (2009) point out that the direct effect involves feedback
effect, where country i affects country j and vice versa or country i affects country j
and then k and then back to i again. The indirect effect on the other hand, measures
the impact on the dependent variable (FDI) of a particular country from changing an
exogenous variable in all other countries, or the impact of changing an exogenous
variable in a particular country on the dependent variable of all other countries. It
does not matter which interpretation is used as LeSage and Pace (2009) point out,
since the numerical magnitudes of these two calculations are the same.
An alternative way of looking at the notion of direct (feedback) and indirect
(spillover) effects is to use the idea of partial derivatives. Assuming an SAR model
with a single explanatory variable, Lacombe (2009) derived the following direct
effects and indirect effects;
(8)
where
(9a)

(9b)

30

See LeSage and Pace, 2009, pp. 40–41.
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Given this, Lacombe (2009) point out that averages of the main diagonal of the
matrix S(W) and averages of its row sums reflects the direct and total effects
respectively. The difference between these two effects gives the average indirect
effects. Lacombe (2009) expressed the direct and indirect effects in partial derivative
form as

Direct Effects
Indirect Effects

⁄

=
=

⁄

(10)
(11)

The marginal effect of a particular covariate at a given location and how it affects the
dependent variable in that location is represented by the direct plus feedback effects.
The feedback effect is attributed to the fact that country i can affect country j and
country j can in turn affect country i. This can be seen from equation (3) and (5b)
where a change in one country can affect second-order neighbors W2, third-order
neighbors W3 and so on. In order words, the power of the weight matrix picks up the
feedback effects (Lacombe, 2009). The indirect effect measures how changes in the
covariate in a particular country affect the dependent variables at other countries.

3.4

Data and Descriptive Statistics

To investigate the marginal effects of FDI determinants, U.S. affiliates sales in Africa
and LAC is used as a measure of FDI. Data on foreign affiliate sales have been
widely used in FDI literature as an alternative measure of FDI in host countries. In the
U.S., the Bureau of Economic Analysis provides data on total sales of U.S. affiliates
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operating in foreign countries.31 The BEA defines affiliate sales as the value of goods
and services sold (for financial firms, it also includes investment income). Sales data
are net of returns, allowances, and discounts, and exclude both sales and consumption
taxes levied directly on the consumer as well as excise taxes levied on manufacturers,
wholesalers, and retailers.32
The sample covers 37 African host countries and 31 Latin America and
Caribbean host countries for the period 1995-2007. Over the years, the number of
established U.S. affiliates in these regions has been on the rise. In 1995 there were
3279 affiliates in LAC and 507 in Africa. As of 2007, 3,988 U.S. affiliates operate in
LAC compared to 652 in Africa. The estimation and analysis of the marginal effect of
FDI determinants is done separately for each region because Africa and LAC are two
regions with different geographic characteristics and economic growth paths. Pooling
the two regions together might not be appropriate given that both regions might not
attract the same type of FDI given their characteristics and natural resource
endowments.
The explanatory variables employed in this paper come from various sources.
The data for host population and gross domestic product (GDP) was obtained from

31

Total sales data from the BEA website is given as U.S. Direct Investment Abroad for All
Foreign Affiliates in all countries in which investment was reported. Sales data for some of
the countries were suppressed by the BEA to avoid disclosure of individual companies. We
interpolated the missing values using UNCTAD FDI data. For countries with suppressed
observations, we used available sales data to estimate average share of sales to FDI. This ratio
was then applied to FDI data for each year to obtain an estimate for the suppressed
observation.
32
The sales data can be found at
http://www.bea.gov/scb/account_articles/international/iidguide.htm#page3 under the
subheading “Comprehensive Financial and Operating Data.”
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Penn World Tables. In the FDI literature, a priori beliefs are that market size and
effective demand affect FDI positively. MNEs will most likely invest in countries
with large markets, higher effective demands, or both. In theory, population and
GDP, which proxy for market size and effective demand, affects FDI positively. The
inverse of openness used as a measure of trade-costs is obtained from Penn World
Tables, where openness itself is defined as the ratio of imports plus exports over GDP
(Blonigen et. al. 2007; Garretsen and Peeters 2009). Inverse of openness is expected
to affect FDI negatively.
Destination country investment costs are measured by a composite index
calculated by the author as the mean value of a business freedom index, investment
freedom index, and property rights index. The indices were obtained from the
Heritage Foundation. The business freedom index, based on 10 equally weighted
factors, measures the ability to start, operate, and close a business, indicating the
overall burden of regulation as well as the efficiency of government in the regulatory
process. Each country receives a business freedom score between 0 and 100, with 100
equaling the freest business environment. The investment freedom index evaluates a
variety of restrictions typically imposed on investment. An ideal country with no
investment capital constraint would receive a score of100, while 0 is for countries
with significant investment constraints. The property right index assesses an
individual’s ability to accumulate private property secured by clear laws that are fully
enforced by the state. It measures the degree to which a country’s laws protect private
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property rights and the degree government enforces those laws (Heritage Foundation,
2010).
Finally, to account for political and economic instability, I employ a separate
freedom from corruption index, which produces a score between 0 and 100, 0
indicates very little corruption and 100 indicates a very corrupt government (Heritage
Foundation, 2010).33 The Barro and Lee international data on educational attainment
were used as a measure of host human capital.

34

Data on average years of total

schooling was used to measure host skills. The data were reported at five-year
intervals, with simple linear interpolation used to fill the missing years. The
surrounding market potential variable, which gauges surrounding countries’ ability to
demand goods and services from a particular FDI host country, is measured as the
sum of the distance-weighted GDP for the other potential host countries in that
region.35 Due to inconsistently available data series, different measures of
infrastructural development were used for the two regions. Mobile fixed landline data
proxied for infrastructure development in LAC, while electricity power consumption
(KWh) was used for African hosts. The mobile fixed landline data was obtained from
United Nations website, while electricity power consumption was obtained from the
World Development Indicators.

33

For a list of all the factors, go to http://www.heritage.org/index/Investment-Freedom.aspx.
The 2010 Barro-Lee data set covers only 145 countries, and the data can be obtained from
http://www.barrolee.com/data/dataexp.htm.
35
For each host i, market potential was calculated as ∑
and exclude the GDP of
the host country. The GDP variable used for this calculation was obtained from WDI
website.
34
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The spatial weighting matrix is calculated using geographic distance between
potential FDI hosts. While other spatial papers have used the presences of a common
border or border lengths to determine geographic proximity (Franzese and Hays,
2006), border and border lengths do not adequately characterize geographic proximity
in this study, especially given the number of island countries present in the Latin
American data. As a result, I focus on geographic distance obtained from the Centre
d'Etudes Prospectives et d'Informations Internationales (CEPII) database. This
distance is calculated based on bilateral distances between the biggest cities in each
country, with each inter-city distance being weighted by the city’s share in the
country’s overall population.36 This measure best approximates the distance between
potential affiliate locations as well where many of the affiliates’ customers reside.

3.5

Econometric Model – Spatial Econometrics

The study employs a spatial durbin model (SDM) to examine the marginal effects of
FDI determinants. As discussed by Elhorst (2003), spatial dependence between
observations at each point in time is an issue that might occur in a panel data setup
incorporating a locational component. The SDM postulates that the dependent
variable for host country i is affected by a set of spatially lagged independent
variables as well as a spatially lagged dependent variable. For each of the region an
SDM model is estimated. Spatial effects were accounted for since several studies
(Elhost 2010; Garretsen and Peeters 2009; Blonigen et. al. 2007) find that accounting
36

See the CEPII’s website for more details. http://www.cepii.fr/anglaisgraph/bdd/distances.htm.
Switching to the great-circle distance between capitals does not affect our empirical estimations
(results are available upon request).
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for such effects often weakens or renders the spatial lag variable insignificant in most
cases. Furthermore, spatial effects were accounted for in order to control for
unobserved heterogeneities. The SDM model is given as

(12)
The parameter ρ reflects inherent spatial interdependence in the data. It measures the
impact of U.S. FDI in neighboring countries on U.S. FDI into host country in
question. The spillover effects can be show by expressing equation (12) in its reduced
form, similar to what I showed in section 3. This is shown in equation (14)

(13)
(14)
This expression indicates that, a marginal increase in an explanatory variable in
country i will have a direct effect on FDI in that country, and an indirect effect on
FDI of its neighbors. The dependent variable is measured as U.S. affiliate sales in
host country i. LnFDIit is an NT × 1 vector of spatial units (cross-sections) stacked by
period (i.e., all N units’ first T observations, then their second T observation, and so
on).
The independent variables include host population and GDP as well as
measures of investment, trade costs, schooling, corruption and infrastructural
development. The market potential variable for each country is defined as the sum of
inverse-distance weighted GDPs of all other k ≠ j countries in the sample. The
definition of neighbors used in the weights matrix is based on the idea of distance
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decay. The distance matrix W is a block diagonal matrix where each block captures a
single year’s observation. The diagonal elements of the matrix are set to zero and row
elements are standardized such that they sum to one. For any year, y

[1995, 2007],

Wy is defined as

(15)

where

defines the functional form of the weights between any pair of host

countries i and j. The shortest distance within the sample receives a weight of unity37
and all other distances within the sample get a weight that declines according to

W y (d ij ) 

where

shortest dis tan ceij
d ij

i≠j

(16)

is the distance between potential hosts i and j. Following the standard used

in spatial econometrics literature, the weight matrix W is row normalized so that each
row sums to unity.38 MATLAB code written by Paul Elhorst and James LaSage was
used in estimating the SDM model.39

37

The shortest African distance is 36 kilometers (Congo Republic to Democratic Republic of
Congo). For Latin America and the Caribbean, the shortest distance is 92 kilometers (Antigua
and Barbuda to St. Kitts and Nevis).
38
The spatial weight matrix W can also be column normalized. The interpretation for column
and row normalized matrix is different. For row normalized weight matrix, the row gives the
impact on a given unit by all other units. An element of a column normalized matrix gives the
impact of a given unit on all other units.
39
See Elhorst’s website, http://www.regroningen.nl/elhorst/software.shtml and LaSege
website www.spatial-econometrics.com/
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3.6

Empirical Results

Before discussing the estimation results for the two regions, the appropriate model
specification that describes the data needs to be determined. Elhorst (2010c) lay out
the procedure to do that. First, an OLS model is estimated and a Lagrange Multiplier
(LM) test is used to determine whether the OLS, the spatial lag model or the spatial
error is most appropriate to describe the data. The LM test results for both the SAR
and SEM are found at the bottom of Table 3.3. Columns 1 and 3 of Table 3.3 shows
the OLS results for LAC and Africa prior to controlling for spatial effects while
columns 2 and 4 shows the result after controlling for spatial effects. The result in
column 1 and 3 shows that for both regions, the OLS is rejected in favor of both the
SEM and SAR models. This result suggests that the use of OLS would be
inappropriate and might lead to inconsistent and inefficient parameter estimates
(Anselin 1988). As noted above, the SDM nests both the SEM and SAR model.
Since the OLS specification is rejected, a spatial durbin model is estimated
and a Wald test is used to determine whether or not the spatial durbin model can be
simplified to the spatial lag or the spatial error model. Based on the Wald test result
shown in columns 2 and 4, I rejected the spatial lag and the spatial error model in
favor of the SDM for both Africa and the LAC. So for both regions, I estimate the
spatial durbin model before and after controlling for spatial effect.
The benchmark regression is an SDM without spatial effects. The empirical
result from this regression are found in Tables 3.4 and 3.6 for LAC and Africa,
respectively, while Table 3.5 and 3.7 provides the result for both regions after
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controlling for spatial effects. The reason for starting with a model without spatial
effects is that several studies (Elhost 2010; Garretsen and Peeters 2009; Blonigen et.
al. 2007) find that accounting for such effects often weakens or renders the spatial lag
variable insignificant in most cases. Moreover, each Table contains two different
specifications. Specification 1 (column 1-4) provides the marginal effect results for
the traditional market potential variable that includes all the countries in the sample.
The columns labeled 1-4 in specification 1 contain the models coefficient estimates
(column 1) and the marginal effect estimates (direct, indirect and total) in column (24). Meanwhile, specifications 2 include a trade agreements weighted market potential.
The reason for using a trade agreement weighted market potential is that, if a
particular country is in a trade agreement with several other countries in the region,
that country may have a bigger market potential while countries with few trade
agreements will tend to have a smaller market potential. Similar to specification 1,
columns 5 contain the models coefficient estimates (column 1) while the marginal
effects (direct, indirect and total) estimates are in column (6-8).
The discussion in the next section will mostly focus on the direct and indirect
effect estimates because they provide researchers with information about feedback
and spillover effects of the FDI determinants. Using these estimates, one can infer
how a change in the FDI covariates in one country affects FDI in neighboring
countries.
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3.6.1 Latin America and the Caribbean
A few of the results from the direct effect estimates in specification 1 and 2 of Table
3.4 are consistent with findings from previous FDI literature. Theory suggests that
MNEs find it profitable to invest in countries that have high population and GDP
since these measure market size and effective demand respectively. For instance, a
ten percent increase in population of country i directly increase its inward FDI by
about 8 percent. Similarly, the direct impact of a ten percent increase in GDP on
inward FDI is about 20 percent which is roughly 2 percent point greater than the
impact of population. The direct effect coefficient for the market potential variable in
specification 1 is significant but negative while in column 6 the market potential
variable is not significant. The negative market potential is unexpected and
inconsistent with theory. The result suggests that for country i in LAC, an increase in
surrounding countries market potential reduces county i’s ability to attract inward
FDI. A similar result was obtained by Blonigen et al. (2007) who noted that the
negative result does not fit into any of the multinational enterprises FDI strategy and
thus presents an apparent puzzle.
Blonigen (2007) provide a table that outline various FDI strategies based on
the combined expected signs of both the spatial lag and market potential coefficients.
The insignificant trade weighted market potential in column 6 and the insignificant
spatial lag variable in column 5 of specification 2 suggest horizontal FDI while the
significant but negative spatial lag and market potential variable in specification 1 do
not fit into any of the FDI strategies suggested by Blonigen (2007). The negative
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spatial lag coefficient shows that U.S. FDI into a particular LAC country is a
substitute for U.S. FDI to neighboring countries. The direct impact of trade cost in
specification 1 is consistent with theory. The result shows that a ten percent increase
in trade cost will reduce U.S. investment into LAC by about 2 percent. Contrary to
expectations, investment costs, corruption, schooling and infrastructure availability
are insignificant and have no impact on U.S. FDI into LAC. For a U.S. multinational
investing in LAC, investment costs might be irrelevant because setting up factories in
LAC might be cheaper and inexpensive. Similarly, infrastructure and distance has no
impact on U.S. FDI into LAC probably because the infrastructures that the MNE’s
might need are already in place or the distance between U.S. and the countries in
LAC is far enough to deter U.S. investment.
The indirect effect estimates or the spillover effects are provided in columns 3
and 7. It measures the impact on the dependent variable (FDI) of a particular country
from changing an exogenous variable in all other countries, or the impact of changing
an exogenous variable in a particular country on the dependent variable of all other
countries. In my analysis, I make use of either definition. The result of the indirect
effect in specification 1 of Table 3.4 shows that a ten percent increase in
infrastructure of country i has a positive spillover effects of about 2 percent on inward
FDI in surrounding countries.
For corruption the indirect effect estimate indicates that a ten percent increase
in corruption will result in a positive spillover effect of about 3 percent. This result is
somewhat intuitive considering that the direct effect is insignificant. The result
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suggests that if countries surrounding host country i are corrupt, U.S. multinationals
will chose to invest in country i which is less corrupt. Hence, the less corrupt a
country is compared to its neighbors, the more FDI it will receive but the less FDI its
neighbors will receive. Several other variables including schooling, trade and
investment cost, distance, population, GDP have spillover effects. The result of the
indirect effect in specification 2 of Table 3.3 shows that a ten percent increase in GDP
of country i has a negative spillover effects of about 9 percent on inward FDI in
surrounding countries while population has a negative spillover effect of 5 percent.
With a bigger market size (direct effect of roughly 20 percent), country i attracts
significant U.S. FDI. The impact that has on surrounding countries is that it reduces
the amount of FDI that goes into these countries.
Table 3.5 provides the estimation result for LAC after controlling for spatial
effects. Similar to the result in table 3.3, GDP and population have a positive direct
impact on U.S. FDI in LAC countries. The result indicates that a 10% increase in
GDP and population in country i will increase inward FDI by 7% and 19% percent,
respectively. Although significant, investment cost and market potential variable has
unexpected positive and negative effect respectively with a direct effect of 1 and -16
percent respectively due to a ten percent increase. The negative and significant spatial
lag coefficient shows that U.S. FDI into a particular LAC country is a substitute for
U.S. FDI to neighboring countries.
The spillover effect estimate in specification 1 shows that infrastructure and
market potential has a positive spillover effect. Meanwhile, in specification 2, market
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potential, corruption and trade cost have a significant spillover effect with indirect
effect estimates of -5, 6, and 9 percent respectively due to a ten percent increase. The
trade cost results suggest that, changing a trade cost in a particular country has both a
positive spillover effects on surrounding countries ability to affect FDI. The channel
of transmission might be through trade blocs. Given that several countries in LAC are
members of the same regional trade blocs, they will be abided by the same goal. So, if
the impact of tariffs and quotas are such that they attract more FDI in a given member
country due to the reason given above, it must be the case that the spillover effects are
the same in other member countries. Hence the impact on surrounding
countries/member countries inward FDI of changing trade costs in a given member
country must be the same since they are from the same region or members of the
same regional block.

3.6.2 Africa
Turning to the results for Africa, one can see that the results are different from those
obtained for Latin America and the Caribbean. For instance in Table 3.6, the direct
effect estimates for GDP, population, schooling, infrastructure, investment and trade
costs are consistent with theory. The result shows that a ten percent increase in GDP
and population has a direct effect of about 4 percent on FDI, which is lower than
those obtained for LAC. This suggests that, countries with high levels of GDP and
population which are proxies for demand and market size respectively attract more
U.S. FDI in Africa. The same is true for schooling. The result shows that a ten percent
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increase in schooling a measure of human capital will increase U.S. FDI into Africa
by 27 percent (19 percent in specification 2). Investment and trade cost on the other
hand have a negative impact on U.S. FDI inflow in this region. A 10 percent increase
in either investment cost or trade cost in country i reduce inward FDI by about 13
percent (14 percent in specification 2) and 3 percent respectively.
Contrary to expectations, market potential have a negative impact on inward
U.S. FDI into Africa. The direct effect of a ten percent increase in surrounding market
potential reduces inward FDI by about 16 percent. Blonigen et. al. (2007) argues that
the negative and significant market potential coefficient is unexpected. Rather than
promoting a particular host country’s FDI, surrounding market potential actually
reduces it. One can argue that such negative and significant result is possible if hosts
and their surrounding neighbors’ compete with each other for inward U.S. FDI. In
this case if surrounding countries have a stronger market potential, then U.S. MNEs
might consider investing in those surrounding country ceteris paribus.
The spatial lag coefficient is negative and significant suggesting that
neglecting the apparent spatial dependence would have resulted in biased estimates.
The sign of the spatial lag coefficient suggests FDI substitution in the region. FDI that
goes into a particular host country in Africa tend to substitute those that go into other
host countries in the region. Comparing the point estimates to the direct effect
estimates in Table 3.6, one can see that they are different. For instance in
specification 1, the point estimates for population, trade and investment cost are -
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0.90, 5.13, and 0.54 respectively while the direct effect estimates are 0.44, -1.31 and
-0.33.
The indirect effect coefficients in columns 3 and 7 are somewhat different
from those found for the LAC. The coefficient estimates for investment and trade
cost, market potential, GDP and population (negative spillover effects in specification
1) suggests positive spillover effects in the region while corruption has a negative
spillover effect. For instance the indirect effect estimate for GDP is 0.94. The result
suggests that a 10 percent increase in GDP of those countries surrounding country i
will increase inward FDI into country i by 9 percent (specification 2). For trade and
investment costs, the indirect effect estimates show that an increase in trade and
investment cost in country i will increase inward FDI in surrounding countries. This
result suggests that there are countries in Africa that attract U.S. FDI because trade
costs are high in other countries as compared to their own country. For the
insignificant spillover effects of investment cost, one can argue that these costs are
more country specific and do have any spillover effects.
Table 3.7 provides the SDM result for Africa after controlling for unobserved
spatial effects. The result is similar to those obtained in Table 3.6 where GDP,
population and electricity have a direct impact on U.S. FDI while surrounding market
potential, investment and trade cost tend to reduce it. Similar to the result for LAC,
U.S. MNEs invest in countries that have high population and GDP since these
measure market size and effective demand respectively. A ten percent increase in
population and the GDP of country i will directly increase its inward FDI by about 4
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percent. Consistent with theory, schooling has a direct positive impact on FDI.
Countries with higher human capital levels tend to attract more inward FDI because
of their high absorptive capacity. The result show that a ten percent increase in human
capital development in Africa will increase inward U.S. FDI into the region by about
20 percent. While the direct effect coefficient for the market potential variable is
significant, the sign is negative. The negative market potential is unexpected and
inconsistent with theory. The result suggests that for country i in Africa, an increase
in surrounding countries market potential reduce country i’s ability to attract inward
FDI.
Examination of the indirect effect columns in Table 3.7 shows that several of the
variables have spillover effects. The coefficient estimates for market potential,
electricity, trade and investment cost suggests positive spillover effects in the region.
Several countries in Africa engage in intra-regional import and export of electricity.
For instance, South Africa exports electricity to Lesotho and Swaziland, Ghana
exports to Togo and Democratic Republic of Congo exports to Burundi (CIA world
fact book year). Given that electricity availability has a direct impact on inward FDI
country i, one can argue that the impact on surrounding countries, assuming that these
countries import electricity from country i is positive.
With respect to investment and trade cost, the positive spillover effects of these
variables on surrounding countries inward FDI is quite intuitive. If countries
introduce trade barriers in the form of tariffs and quotas, or if the cost of setting up
factories becomes expensive, this will have a negative impact on their ability to
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attract significant inward FDI. Holding everything else constant, an increase in trade
and investment cost in country i will increase inward FDI in surrounding countries
due to substitution effect.
Comparing the point estimates from the SDM model to those from the direct
effects estimates in Tables 3.3 and 3.4, one can see that they differ. A reason for such
differences is due to the feedback effect that LeSage and Pace (2007) pointed out. For
instance, if country i is considered as country j’s neighbor, then any impact that
passes through i will affect j which would end up exerting a feedback effect on
country i again (e.g. i→ j → i). The impact can also be extended to neighbors of
neighbors were country i is considered neighbors to its neighbors and so on (e.g. i → j
→ k→ l→ k → j → i). However, given the differences between the point estimates
and the marginal effects estimates in several of the covariates, one can conclude that
the feedback effects are present.

3.7

Conclusion

While prior spatial FDI studies have examined FDI interdependence between
neighboring host countries as well as multinational (MNE) FDI strategies in these
host countries, no empirical spatial FDI study has yet to analyze the marginal effect
of these FDI determinants. This paper differs from previous spatial FDI studies in that
it examines the marginal effect of FDI determinants. The paper employs the recently
developed spatial marginal effect technique to examine the direct and spillover effects
of FDI determinants. The marginal effects estimates obtained from spatial models are
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important because they provide both spillover and direct effects of FDI determinants.
While the direct effect estimates records how a change in a given explanatory
variable will affect inward FDI in country i, the spillover effect estimates tell us how
changes in a given FDI determinants country i will affect FDI in countries around it.
These estimates are crucial to policy makers since it provides them with a better
understanding of how FDI in their country is affected by changes in factors that affect
FDI in neighboring countries.
The result provides evidence of both effects in the two regions. For instance,
GDP, population, and schooling have both direct and spillover effect on U.S. FDI in
both regions. The spillover effect of schooling can occur through inter-regional
migration. The same is true for population. Moreover, the spillover effects of
population and GDP can also occur if U.S. multinational invest in a given host
country and then use that country to serve surrounding countries because those
countries have high effective demand and market size. Furthermore, the empirical
result for both regions show that prior to controlling for spatial effects, several FDI
determinants such as GDP, population, investment and trade costs show evidence of
both feedback and spillover effects of the explanatory variables, though the effects
vary across regions. However, controlling for spatial effects wiped out the spillover
effects of several covariates in both regions.
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Table 3.1: Descriptive Statistics for Latin America and the Caribbean
Variable
Sales (in millions)
Population (in thousands)
GDP per Capita(in millions)
Openness (index)
Mobile Fixed Landline (in
thousands)
Investment cost (index)
Corruption (index)
School (avg. year of total
schooling)
Market Potential (in millions)
Distance (in Km)

Observations
403
403
403
403
399

Mean
9397.916
16524.74
9198.647
86.094
6336.786

Std. Dev.
22869.05
35553.13
7609.441
38.7115
17663.112

Min
5
38.99
1365.64
14.93
15.944

Max
163511
193918.6
51966.09
210.91
160379.728

335
335
312

1.882
36.665
0.3093

.5680
16.927
.1934

1.177
10
.0226

5.014
79.4
0.8545

403
403

755.75
4414.655

230.907
2029.687

248.722
1623.72

1931.723
8890.464

Table 3.2: Descriptive Statistics for Africa
Variable
Sales (in millions)
Population (in thousands)
GDP per Capita (in millions)
Openness (index)
Electricity (kWh)
Investment cost (index)
Corruption (index)
Schooling (avg. year of total
schooling)
Market Potential (in millions)
Distance (in Km)

Observation
s
481
481
481
481
418
418
418
377

Mean

Std. Dev.

Min

Max

1093.81
19256.86
3385.604
78.715
17077.1058
2.055828
28.6031
.098

2711.557
25407.72
3825.911
35.083
41990.965
.9316
15.205
.0988

2
409.37
118.7
14.78
211
1.038043
6.9
.00694

21436
143312.1
24280.57
201.44
238563
8.754518
70
.58132

481
481

229.297
11148.98

83.195
2419.043

80.136
7231.59

604.274
16357.83
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Table 3.3: OLS Estimates for Africa, Latin America and the Caribbean
Latin America and the Caribbean
1
2
No Spatial
Spatial Effect
Effect

Variable
ln(Population)
ln(GDP)
ln(Market Potential)
Ln(Mobile)

ln(Trade Cost)
ln(Investment Cost)
ln(Corruption)
ln(Distance)
Intercept
R2-bar
Robust LM SEM
Robust LM SAR
Wald Test SEM
Wald Test SAR

4
Spatial Effect

OLS

OLS

OLS

OLS

0.77***
(13.06)
1.97***
(21.78)
-0.90***
(-5.38)
0.01
(0.21)

1.05*
(1.90)
0.70***
(3.63)
1.43***
(3.43)
0.03**
(2.10)

0.84***
(10.38)
0.74***
(6.59)
-0.56**
(-2.46)

1.96***
(3.18)
1.48***
(12.42)
0.13
(0.37)

0.056***
(5.610)
2.11**
(2.10)
-1.44***
(-6.95)
-0.35***
(-5.04)
-0.07
(-0.94)
0.30
(0.48)
-6.28
(-1.14)
0.533
6.914
(0.009)
10.623
(0.001)

-0.22**
(-1.96)
1.66**
(2.10)
-0.47***
(-2.98)
-0.10**
(-2.12)
0.07
(0.20)

ln(Electricity)
SCHOOL

Africa
3
No Spatial
Effect

0.63**
(2.35)
-0.11
(-0.81)
0.20**
(2.44)
0.08
(1.57)
-0.60***
(-5.37)
5.82
(1.61)
0.861
13.327
(0.000)
34.051
(0.000)

-0.31
(-0.77)
0.17
(1.29)
-0.08
(-1.21)
0.07*
(1.79)

-4.262***
(-3.811)
0.530
11.479
(0.001)
15.152
(0.000)
73.174
(0.000)
81.819
(0.000)

-0.060
(-0.838)
0.5701
2.805
(0.094)
4.818
(0.028)
30.016
(0.000)
45.147
(0.000)

Notes: Asymptotic t-statistics in parentheses: *significant at 10%; **significant at 5%;
***significant at 1%.Robust LM test for spatial panel (probabilities in parentheses): null
hypothesis of no spatial lag or spatial error. Probabilities smaller than 0.05 point to significance of
spatial lag or spatial error. Same result applies to the Wald test. Hence, if probability is greater
than 0.05, we must fail to reject the null hypothesis.
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Table 3.4: SDM Marginal Effect Estimates for Latin America and Caribbean,
No Spatial Effects

W*ln(Population)
W*ln(GDP)
W*ln(Market
Potential)
W*ln(Trade
Weight Market
Potential)
W*ln(Mobile)
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W*ln(School)
W*ln(Trade Cost)
W*ln(Investment
Cost)
W*ln(Corruption)
W*ln(Distance)
W*FDI
INTERCEPT
Logliklihood
R-bar^2
Spatial effect

1
Point
Estimate
0.34
(1.21)
0.81
(1.48)
-1.33*
(-1.75)

0.29***
(2.79)
2.56
(1.23)
-0.71
(-1.09)
0.21
(0.52)
0.49*
(1.82)
-0.72
(-0.73)
-0.45***
(-3.04)
33.87**
(2.43)

Specification 1
2
3
Direct
Indirect
Effect
Effect
0.75***
0.01
(12.38)
(0.05)
2.01***
-0.05
(19.64)
(-0.15)
-1.58***
-0.44
(-6.84)
(-0.77)

-0.06
(-1.48)
0.09
(0.30)
-0.23*
(-1.81)
0.11
(1.38)
0.04
(0.73)
-0.14
(-0.41)

0.22***
(2.83)
1.75
(1.19)
-0.43
(-0.89)
0.12
(0.40)
0.33*
(1.76)
-0.49
(-0.58)

-451.829
0.882
No

4
Total
Effect
0.75***
(3.80)
1.96***
(5.27)
-2.02***
(-3.84)

0.17***
(2.64)
0.184
(1.28)
-0.66
(-1.40)
0.24
(0.83)
0.36**
(1.96)
-0.63
(-1.18)

Specification 2
6
7
Direct
Indirect
Effect
Effect
0.85***
-0.49**
(13.53)
(-2.02)
2.04***
-0.85**
(18.74)
(-2.11)

8
Total
Effect
0.37
(1.46)
1.19***
(2.75)

-1.07
(-1.47)

-0.15
(-0.65)

-0.78
(-1.30)

-0.93
(-1.47)

0.20*
(1.86)
4.36*
(1.89)
-1.29**
(-1.91)
0.85*
(1.93)
0.50***
(1.71)
3.10***
(3.26)
-0.32*
(-2.26)
-10.61
(-0.83)

-0.06
(-1.57)
0.39
(1.25)
-0.04
(-0.29)
0.07
(0.78)
-0.002
(-0.05)
-1.40***
(-4.19)

0.18
(1.19)
3.32*
(1.82)
-0.97**
(-1.800)
0.63*
(1.76)
0.39
(1.64)
2.79***
(3.29)

0.11
(1.50)
3.71**
(2.06)
-1.02*
(-1.82)
0.70**
(2.05)
0.39
(1.61)
1.39**
(2.38)

5
Point
Estimate
-0.34
(-1.05)
-0.41
(-0.72)

-477.999
0.866
No

Notes: Asymptotic t-statistics in parentheses: *significant at 10%; **significant at 5%; ***significant at 1%.

Table 3.5: SDM Marginal Effect Estimates for Latin America and Caribbean, with Spatial Effects

W*ln(Population)
W*ln(GDP)
W*ln(Market
Potential)
W*ln(Trade
Weight Market
Potential)
W*ln(Mobile)
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W*ln(School)
W*ln(Trade Cost)
W*ln(Investment
Cost)
W*ln(Corruption)
W*FDI
Logliklihood
R-bar^2
Country fixed
effect

1
Point
Estimate
0.32
(1.23)
0.13
(0.27)
0.32
(0.83)

0.20**
(2.09)
1.42
(0.75)
-0.95*
(-1.65)
0.53
(1.34)
0.41
(1.56)
-0.40***
(-2.75)

Specification 1
2
3
Direct
Indirec
Effect
t Effect
0.71***
0.04
(11.95)
(0.24)
1.94***
-0.47
(21.07)
(-1.53)
-1.66***
0.71**
(-8.23)
(2.24)

-0.05
(1.32)
0.15
(0.56)
-0.26*
(-1.91)
0.13*
(1.70)
0.01
(0.20)

0.16**
(2.00)
0.91
(0.62)
-0.64
(-1.44)
0.35
(1.15)
0.30
(1.49)

-458.209
0.877
Yes

4
Total
Effect
0.75
(4.08)
1.50**
(4.74)
-0.95
(-4.30)

0.11
(1.74)
1.06*
(0.75)
-0.90**
(-2.01)
0.45
(1.70)
0.31
(1.52)

Specification 2
6
7
Direct
Indirec
Effect
t Effect
0.86***
-0.11
(13.88)
(-0.48)
2.24***
-0.31
(24.28)
(-0.88)

8
Total
Effect
0.75**
(3.23)
1.93**
(5.56)

-0.96**
(-2.59)

-0.60***
(-3.00)

-0.59**
(-1.97)

-1.19**
(-4.71)

0.08
(0.83)
1.02
(0.49)
-1.28**
(-2.21)
0.74*
(1.70)
0.82***
(2.90)
-0.32***
(-2.27)

-0.06
(-1.45)
0.19
(0.61)
-0.21
(-1.51)
0.12
(1.25)
-0.07
(1.21)

0.07
(0.93)
0.75
(0.46)
0.92**
(1.98)
0.56
(1.60)
0.64**
(2.91)

0.02
(0.30)
0.94
(0.60)
-1.13**
(-2.37)
0.68**
(2.03)
0.57***
(2.54)

5
Point
Estimate
0.14
(0.46)
0.33
(0.63)

-487.994
0.860
Yes

Notes: Asymptotic t-statistics in parentheses: *significant at 10%; **significant at 5%; ***significant at 1%.

Table 3.6: SDM Marginal Effect Estimates for Africa, No Spatial Effects

W*ln(Population)
W*ln(GDP)
W*ln(Market
Potential)
W*ln(Trade Weight
Market Potential)
W*(SCHOOL)
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W*ln(Electric)
W*ln(Trade Cost)
W*ln(Investment
Cost)
W*ln(Corruption)
W*ln(Distance)
W*FDI
Logliklihood
R-bar^2
Spatial effect

1
Point
Estimate
-0.90***
(-2.34)
-0.29
(-0.57)
7.20***
(9.95)

3.63
(0.64)
0.04
(0.78)
5.13***
(5.41)
0.54*
(1.78)
-0.50
(-1.41)
-2.11
(-0.67)
-0.36***
(-3.10)

Specification 1
2
3
4
Direct
Indirect
Total
Effect
Effect
Effect
0.44***
-0.82**
-0.38
(4.83)
(-2.71)
(-1.18)
0.40***
-0.32
0.08
(3.03)
(-0.80)
(0.21)
-1.58*** 5.87*** 4.28***
(-5.12)
(9.58)
(7.42)

2.71***
(2.75)
0.06***
(5.37)
-1.31***
(-6.22)
-0.33***
(-5.17)
0.03
(0.39)
1.16
(0.82)

1.93
(0.44)
0.02
(0.43)
4.28***
(5.69)
0.51**
(2.22)
-0.40
(-1.47)
-1.82
(-0.64)

-826.028
0.6029
No

4.63
(1.07)
0.08
(1.63)
2.97***
(3.74)
0.18
(0.75)
-0.37
(-1.35)
-0.66
(-0.42)

5
Point
Estimate
0.74**
(1.95)
0.98***
(2.18)

2.26***
(3.51)
7.20
(1.21)
0.08
(1.34)
2.30**
(2.08)
0.52*
(1.68)
-0.69*
(-1.96)
-0.43
(-0.13)
-0.05
(-0.49)

Specification 2
6
7
Direct
Indirect
Effect
Effect
0.48***
0.68*
(4.85)
(1.93)
0.20**
0.94**
(2.22)
(2.27)

8
Total
Effect
1.16***
(2.98)
1.14***
(2.61)

-1.64***
(-8.61)
1.94**
(1.99)
0.07***
(6.25)
-1.40***
(-6.60)
-0.27***
(-4.13)
0.03
(0.41)
0.63
(0.48)

0.62
(0.94)
0.15**
(2.21)
8.76
(1.50)
0.97
(0.82)
0.26
(0.86)
-0.66*
(-1.90)
0.18
(0.08)

2.25***
(3.53)
6.82
(1.20)
0.07
(1.23)
2.38***
(2.14)
0.53***
(1.82)
-0.69**
(-2.04)
-0.44
(-0.13)

-836.002
0.5943
No

Notes: Asymptotic t-statistics in parentheses: *significant at 10%; **significant at 5%; ***significant at 1%.

Table 3.7: SAR Marginal Effect Estimates for Africa with Spatial Effects

W*ln(Population)
W*ln(GDP)
W*ln(Market Potential)
W*ln(Trade Weight
Market Potential)
W*(SCHOOL)
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W*ln(Electric)
W*ln(Trade Cost)
W*ln(Investment Cost)
W*ln(Corruption)
W*FDI
Logliklihood
R-bar^2
Spatial Effect

1
Point
Estimate
-0.78**
(-2.02)
0.25
(0.50)
2.56***
(5.13)

2.63
(0.55)
0.05
(1.13)
3.20***
(3.40)
0.95***
(3.19)
-0.87**
(-2.44)
0.29***
(2.92)

Specification 1
2
3
Direct
Indirect
Effect
Effect
0.44***
-0.92
(4.35)
(-1.63)
0.43***
0.53
(3.42)
(0.72)
-2.04***
2.70***
(-6.90)
(4.25)

1.55
(1.61)
0.06***
(5.53)
-1.26***
(-5.76)
-0.24***
(-3.32)
-0.03
(0.45)

3.96
(0.61)
0.09
(1.43)
3.99***
(2.87)
1.22***
(2.67)
-1.21
(-2.30)

-862.733
0.5362
Yes

4
Total Effect
-0.48
(-0.79)
0.96
(1.24)
0.66
(1.09)

-5.56
(0.86)
0.16
(2.26)
2.74*
(1.83)
0.98**
(2.02)
-1.24**
(-2.27)

5
Point
Estimate
0.17
(0.52)
0.46
(1.08)

1.38***
(3.19)
7.24
(1.52)
0.19***
(4.35)
2.14**
(2.07)
0.30
(1.00)
-0.21
(0.64)
0.18*
(1.68)

Specification 2
6
7
Direct
Indirect
Effect
Effect
0.47**
0.30
(4.68)
(0.76)
0.20
0.57
(1.56)
(1.12)

-1.75***
(-9.54)
2.01***
(2.09)
0.09***
(7.32)
-1.26***
(-6.06)
-0.28***
(-4.16)
0.04
(0.64)

1.29**
(2.52)
9.23
(1.56)
0.25***
(3.87)
2.35*
(1.83)
0.31
(0.84)
-0.24
(-0.56)

-843.749
0.5788
Yes

Notes: Asymptotic t-statistics in parentheses: *significant at 10%; **significant at 5%; ***significant at 1%.

8
Total
Effect
0.77*
(1.73)
0.78
(1.46)

-0.46
(-0.91)
11.24*
(1.92)
0.34***
(4.81)
1.09
(0.80)
0.03
(0.08)
-0.19
(-0.44)

CHAPTER IV

EMPIRICAL ANALYSIS OF FOREIGN AID, FDI, REMITTANCES AND
ECONOMIC GROWTH IN DEVELOPING COUNTRIES

4.1

Introduction

This study empirically examines the effect of foreign direct investment (FDI), foreign
aid, and remittances on the regional economic growth of developing countries of
Africa, Latin America and the Caribbean. Within the growth literature, these three
factors are recognized as the major source of external finance and foreign exchange
earnings. For instance, between 1995 and 2003 migrant remittances to developing
countries grew from $58 billion to $160 billion, while FDI grew from $107 billion to
$166 billion and foreign aid increase from $59 billion to $79 billion (Ahortor and
Adenutsi, 2009). In 2009 remittances amounted to 1.9 percent of GDP for all
developing countries and are estimated to be roughly $325 billion in 2010 (World
Bank, 2010).
Furthermore, FDI flows to developing countries rose by 10 percent to $525 billion
in 2010 (UNCTAD 2010) while aid flows from DAC (Development Assistance
Committee) donor countries reached record high levels, amounting to $129 billion in
2010 (OECD, 2010). At the regional level, FDI and remittance inflows to Africa were
$53 billion and $19 billion, respectively, while in Latin America and the Caribbean
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FDI inflow were $126 billion and remittances were $63 billion in 2007 (UNCTAD
2010; World Bank 2010).
The magnitude of these flows and the interest in their effect on growth explain the
numerous studies in recent decades linking these factors to economic growth and
development. Previous studies (Zhang 2001; Bhandari et. al 2007; Ekanayake and
Halkides 2008; Pradhan 2008; Ahortor and Adenutsi 2009) examine the growth
impact of these three external factors in isolation and ignoring the impact other
known external growth channels. For instance, when an empirical study examines the
growth impact of remittances, the growth channels of FDI and foreign aid are not
accounted for in the regression resulting in biased and inconsistent coefficient
estimates.
This study therefore contributes to the literature on economic growth of
developing countries in two important ways. First, the study controls for all three
aforementioned external growth variables. The ability to analyze the impact of FDI,
foreign aid and remittances will provide empirical evidence on whether these three
factors are important in explaining economic growth in developing countries.
Furthermore, failure to control for the impact of these external factors might lead to
biased and inconsistent coefficient estimates as a result of omitted variable bias.
However, including all three external variables in the same growth equation will
provide useful information on how these three factors taken together impact growth in
developing countries.
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Second, the study controls for country interdependence by employing a dynamic
spatial model. With the exception of a few studies (Rey and Montouri 1999; Moreno
and Trehan 1997; Magalhães et al. 2000),40 the role of geography has largely been
ignored in explaining economic growth in both developed and developing countries.
While the focus of previous growth studies was to identify internal and external
factors that promote growth in developing economies, these studies did not control
for spatial interdependence between countries. Controlling for spatial dependence in a
growth model is important because growth in one country may be affected by or
related to the growth rate of its surrounding countries. Ramirez and Loboguerrero
(2002) point out that spatial effect are important in explaining economic growth
because countries can interact with each other through technological diffusion, capital
inflows, and common political, economic and social policies. In these types of
situations, externalities can have spillover effects in surrounding countries,
contributing to the explanation of growth. Furthermore, LeSage and Fishcher (2008)
argue that conventional growth regressions assume that regional observations are
independent, however, regional income growth rates exhibits spatial dependence.
This study use data on GDP growth in Africa, Latin America and the Caribbean
during the period 1970 to 2009 to investigate the growth impact of FDI, remittances
and foreign aid. The empirical results show that foreign aid, and FDI have a
statistically significant effect on economic growth in Africa. This result holds when the

40

Other studies that have used spatial econometrics in analyzing economic growth include
Ramirez and Loboguerrero (2002), Fingleton and López-Bazo (2006), Garrett et al. (2007),
Ertur and Koch (2007 ), LeSage and Fishcher (2008), and Basile (2008).
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growth impacts of these factors are estimated separately and when the three factors are
combined in the same regression. Similarly, the result is robust to alternative measures of
the spatial weighting matrix. For Latin America and the Caribbean, the empirical result
shows that only foreign aid and remittances affect economic growth. When using the
alternative measures of spatial weighting matrix, separate regression and combined
regression of these variables produce different results for LAC. Finally, the results also

confirm that spatial interdependence is important in explaining economic growth in
both regions. Growth in one country depends on growth in other neighboring
countries.

4.2

Literature Review

Africa, Latin America and the Caribbean have shown relatively good economic
progress over the past years despite cultural, structural and political issues. In Africa,
economic output expanded by 5 percent in 2010 and is projected to grow by some 5½
percent in 2011 (IMF, 2011). The estimate is higher than the 3.6 per cent growth in
2003 and the 2.7 per cent growth rate in 2002 (OECD 2003; IMF 2001). On the
contrary, GDP growth in LAC expanded by around 6 percent during 2010, however,
it is estimated to decelerate to between 3.5 and 4.5 percent in 2011 which is still
higher than the 1.5 percent growth in 2003 (ECLAC 2003; World Bank 2011). The
sections below examine the literatures on FDI, remittances and foreign aid and their
impact on economic growth in developing countries.
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4.2.1 Foreign Aid
Foreign aid, the transfer of resources to countries in need essentially began at the end
of World War II, and currently it is one of the major sources of external finance for
developing countries (Bhandari et. al., 2007). Right after the war, several countries
including the United States established two main multilateral institutions; the
International Monetary Fund (IMF) and the International Bank for Reconstruction
and Development (World Bank) to contribute to post-war reconstruction with debt
relief and economic development as its main objectives. Today, the number of entities
that provide foreign assistance has increased. In addition to the IMF and World Bank,
individuals and private organizations now provide foreign assistance. Moreover, the
purpose of providing foreign assistance has gone beyond debt relief and economic
development. Humanitarianism, poverty alleviation, infrastructure development,
cultural influence, military assistance, and altruism are among the major reasons for
foreign aid provisions.
The effectiveness of aid in economic development has been a subject of much
investigation. However, empirical results of the impact of foreign aid on growth have
been mixed. According to Chenery and Strout (1966), foreign aid increases the level
of income and the rate of investment in the receiving economy by supplementing its
available resources. Also, they pointed out that foreign aid relaxes the foreign
exchange constraints or the domestic savings constraints depending on which
constraint is binding. Several advocates of foreign aid (Chenery and Strout 1966;
Papanek 1973; 1988; Islam 1992; Burnside and Dollar 2000; Collier and Dollar 2002;
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Karras 2006) have agreed that it is sufficient for economic growth in the less
developed countries because it supplements domestic savings and helps close the
foreign exchange gap (Fayissa and El-Kaissy 1999). Empirical studies that have
recorded a positive relationship between foreign aid and economic growth include
(Chenery and Strout 1966; Papanek 1973; Hansen and Tarp 2000; Burnside and
Dollar 2000; Gomanee, et al. 2003; Karras 2006; Asteriou 2009).
However, Burnside and Dollar (2000) argues that foreign aid may or may not
lead to economic growth depending on whether it is used in countries with sound
economic policies, or whether it is used to finance capital investment or consumption
expenditures. Based on their empirical results, they concluded that aid has a positive
impact on growth in developing countries with good fiscal, monetary, and trade
policies but has little effect in the presence of poor policies. However (McPherson
2000; Hansen and Tarp 2001; Lu and Ram 2001; Guillaumont and Chauvet 2001;
Akhand and Gupta 2002; Dayton-Johnson and Hoddinott 2003; Easterly et al. 2004;
Dalgaard and Hansen 2005) oppose these results on statistical grounds and provide
evidence in favor of the hypothesis that aid raises growth regardless of the quality of
the policy environment.
On the contrary (Griffin 1970; Weisskoff 1972; Boone 1996; Easterly 1999;
Islam 2003) point out that foreign aid affects receiving countries because it distorts
domestic income distribution and encourages to a large extent less efficient, and more
corrupt government in developing countries. Furthermore, Ehrenfeld (2004)
explained that donor countries are to be blamed for the unproductive outcome of aid
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in most receiving countries. They argued that aid-tying practices and conditionality
has redirected aid to benefit the North. For instance, bilateral aid (aid transferred from
one single state to another) has been structured to reap gains for the benefactor and
not for humanitarian purposes while multilateral aid (aid transferred by alliances of
multiple states) is geared toward assisting the South through the development process.
Several empirical studies (Boone 1996; Dhakal et al 1996; Griffin and
Mckinley 1994; Brautigam and Knack 2004; Burke and Ahmadi-Esfahani 2006;
Mallik 2008) find evidence to suggest that foreign aid either has a negative or
insignificant impact on growth. Using a bivariate Granger causality test and data on
four African countries and four Asian countries, Dhakal et al (1996) fail to find any
causal relationship between foreign aid and economic growth. Similaly, Burke and
Ahmadi-Esfahani (2006) find no evidence that aid had a significant impact on
economic growth of Thailand, the Philippines and Indonesia during the period from
1970 to 2000. Mallik (2008) examines aid effectiveness on growth for six African
countries using cointegration analysis and find a negative but long run relationship
between GDP and foreign aid for most of the countries. Similarly, Boone (1996) finds
a negative relationship between foreign aid and growth. He concludes that foreign aid
seems to finance consumption rather than boosting growth in the recipient countries.

4.2.2 Foreign Direct Investment
In recent decades, many emerging economies have focused on attracting inward FDI
because of the belief that inward FDI will stimulate economic growth (Trevino and
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Upadhyaya 2003). Similar to foreign aid, empirical evidence of the growth impact of
FDI is mixed. Recent studies such as (Barrell and Pain 1999; Alfaro et. al. 2002;
Sylwester, 2005; Lumbila, 2005; Andreas, 2006; Ndikumana and Verick 2008), find
that FDI have a positive effect on economic growth
According to Bengoa and Sanchez-Robles (2003), there are various reasons
why FDI may enhance growth in the host country. First, inward FDI can improve the
productive efficiency of domestic enterprises. Through learning and interacting with
foreign firms the quality of domestic human capital as well as managerial skills of
local firms can improve. Second, FDI provides domestic firms in the host country
access to foreign advanced technologies as well as know-how and skills. Inward FDI
can promote competition in the domestic input market and forces domestic firms to
become more productive by adopting more efficient methods (Adams 2009). Third,
FDI might affect growth through spillover efficiency and technology transfer. For
instance, spillover efficiency occurs when technologies and managerial skills
embodied in FDI are transmitted to domestic plants due to the presence of
multinational affiliates (Zhang, 2001).
Fourth, as an external source of finance, FDI is different from alternative ways
of raising funds in the international market. Bengoa and Sanchez-Robles (2003) noted
that in situations where a particular FDI project is unsuccessful, the host country is
not obligated to pay interest or repay principles. Rather, the MNE will not earn profit
and the host country is debt free. Finally, for emerging economies, FDI helps cover
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the current account deficit, fiscal deficit and supplements inadequate domestic
resources to finance both ownership change and capital formation.
Contrary to the positive FDI impact on growth, several studies (Bos et al. 1974; Saltz
1992; Dutt 1997; De Mello, 1999; Lougani and Razin 2003; Akinlo, 2004; Ayanwale,
2007) find either insignificant or negative effects of FDI. The argument in support of
the negative effect is that host countries receive very few benefits. Bos et al. (1974)
find a negative relationship between U.S. FDI and host country’s growth. They argue
that repatriating of profits back to the U.S. explains the negative relationship. They
also point out that price distortions due to protectionism, monopolization and natural
resource depletion are the other factors that explain the negative effect of FDI on
growth. Similarly, Lyroudi et. al. (2004), argue that in most cases, the capital required
for FDI is raised in the host country rather than in the home country resulting in a
redistribution of capital from labor intensive countries to capital intensive countries.
Alfaro et. al. (2002) analyze whether countries with developed financial markets are
able to increase their economic growth with the attraction of FDI. They point out that
countries with poor financial markets find it difficult to benefit from FDI spillovers.
From their empirical result, they find that FDI had a negative effect on growth for
most of the developing countries in their sample.
While the empirical FDI-growth studies discussed above are all based on
macro-level data, other studies (Alfaro 2003; Aykut and Sayek 2007; Chakraborty
and Nunnenkam 2007; Wang 2009) use firm-level or micro-level FDI data to analyze
the growth impact of FDI. Wang (2009) suggest that the mixed evidence in the
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empirical FDI-growth literature might be due to the use of total FDI. When using
total FDI, Wang (2009) argue that previous studies assume that FDI in different
sectors has the same impact on host country’s economic growth. However, given that
different sector-level FDI affects economic growth differently, the aggregation can
blur the actual growth effect and lead to ambiguous results. Using data from 12 Asian
economies he find strong evidence that manufacturing sector FDI has a significant
and positive effect on economic growth in the host economies while
nonmanufacturing sector FDI do not play a significant role in enhancing economic
growth. Similarly Alfaro (2003) argue that even though FDI can convey great
advantages to host countries, such gains might differ across the different sectors. He
finds that FDI inflows into the primary sector tend to have a negative effect on
growth, whereas FDI inflows in the manufacturing sector have a positive effect on
growth.

4.2.3 Remittances
Financial flows in the form of remittances from international migrant workers are
receiving greater attention due to their size and impact on the economies of most
developing countries. Remittances are about twice the size of net official flows of
foreign aid, and are second to inward FDI as an external source of financing for
developing countries (Pradhan et. al. 2008). For many developing countries,
remittances constitute a major source of foreign earnings and represent more than 10
per-cent of GDP (Jongwanich 2007). In 2007 for instance, over $300 billion of
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workers’ remittances were transferred worldwide through official channels like banks
and wire-transfer agencies, while billions more were transferred through unofficial
channels such as hawala (Nishat and Bilgrami 1991; and Adelman and Taylor
1990).41 India ($27 billion), China ($25.7 billion), Mexico ($25 billion), and the
Philippines ($17 billion) according to the World Bank are the top recipients of
migrant remittances in 2007. While money sent through banks is easy to trace, money
sent through informal channels is not.
In a 2006 report, the World Bank noted that if remittances sent through
informal channels are accounted for, total remittances could be 50 percent higher than
the official record. According to Ahortor and Adenutsi (2009) remittance flows are
less volatile because they are sent out of affection and responsibility towards the
family- altruistic motive. Ratha (2003) argue that total remittance flow is much more
stable than foreign aid or foreign investment because the income and number of
migrant workers change slowly.
Similar to FDI, the empirical evidence of the effect of remittances on
economic growth is mixed and as noted by Catrinescu et. al. (2009), these results
might be expected given the multiple channels through which remittances could
impact economic activity. On the other hand, the loss of highly skilled and active
workers through migration, as well as over-dependency on the external economy has
a negative effect on growth (Ahortor and Adenutsi 2009). In addition, Catrinescu et.
41

Hawala is an alternative remittance channel that exists and operates outside of the
traditional banking or financial channels. Rather than using the bank to send money to
another location, money is transferred via a network of hawala brokers, or hawaladars.
Hawala dealers, arrange money transfers that are often backed only by trust, family
connections or regional relationships.
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al. (2009) point out that remittances can increase inflation, reduce labor market
participation in situations where receiving households choose to rely on migrants’
transfers rather than working and it can also affect the tradable sector by leading to an
appreciation of the real exchange rate. Amuedo-Dorantes and Pozo (2004) examine
the impact of remittances on the real exchange rate of 13 Latin America and
Caribbean countries and find that doubling of workers’ remittances appreciates the
real exchange rate by about 22% for the panel of 13 Latin American and Caribbean
nations in their sample.
Ekanayake and Halkides (2008) argue that the reason why remittances do not
have any growth impact is that they are not used for direct productive investment
purposes. Rather, these funds are spent on consumption, housing, and land, which are
seen as a loss of resources that would have otherwise been used to promote long-term
growth and development. Given that remittances are likely to be spent on
consumption goods dominated by foreign goods than on productive investment,
Ahlbur (1991) and Brown and Ahlburg (1999) argue that remittances undermine
productivity and growth in low-income countries. Using a moral hazard effect
framework Chami et al. (2005) find a negative effect of remittances on economic
growth.
Contrary to the arguments outlined above, Giuliano and Ruiz-Arranz (2009)
provide evidence that remittances are not spent on consumption alone, but are also
used for investment purposes. Using data on developing countries, they find that
remittances promote growth in countries with less developed financial sectors by
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providing an alternative way to finance investment. For instance, countries with poor
financial sectors might find it difficult to meet the credit needs of local entrepreneurs.
Remittances, the authors argue, help ease liquidity constraints by providing resources
needed for productive investments that promote economic growth. Similarly,
Catrinescu et al. (2009) find that remittances have a positive impact on
macroeconomic growth. They argue that contradictory findings in the literature might
arise due to previous studies failure to control for reverse causality as well as omitted
variable bias in the form of institutional and policy variables. According to Catrinescu
et al. (2009) remittances tend to contribute to long-term growth in receiving
countries’ where political and economic policies and institutions create incentives for
financial and business investment and savings from remittances. Using a dynamic
panel framework to control for possible endogeneity as well as controlling for
political, economic, and institutional variables, they find that remittances exert a
positive and significant impact on long-term economic growth.
Following a different route, Glytsos (2002) and Leon-Ledesma and Piracha
(2004) examine the impact of remittances on investment and productivity. Glytsos
(2002) examines the direct and indirect effect of remittances in seven Mediterranean
countries and finds that investment rises with remittances in six of the seven
countries. Leon-Ledesma and Piracha’s (2004) analysis of 11 Eastern European
countries show that remittances have a positive impact on productivity and
employment, both directly and indirectly through investment. Other studies that have
find a positive association between remittances and economic growth include Taylor
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(1992), Stark and Luca (1998), Mundaca (2005), Giuliano and Ruiz-Arranz (2005),
Iradian (2007), Ziesemer (2007) and Pradhan et. al. (2008).

4.2.4 Combined: Foreign Aid, FDI, and Remittances
While previous growth studies only account for the impact of foreign aid, FDI or
remittances on economic growth, others studies (Bhandari et. al. 2001; Kosack and
Tobin 2006; Rabindra 2007; Ndambendia and Njoupouognigni 2010; Chaudhary
2010; Nazima and Mehboob 2011) examine how a pair of these factors impacts
growth in developing countries. Ndambendia and Njoupouognigni (2010) investigate
the link between foreign direct investment, foreign aid and economic growth for a
sample of 36 African counties. They find a positive and robust link of both foreign
direct investment and foreign aid for the growth of these countries.
Similarly, Bhandari et. al. (2007) examines the impact of foreign aid and
foreign direct investment in Eastern European countries, using a fixed-effects
estimator and pooled annual time series data from 1993 to 2002. They suggest that
inflows of foreign direct investment are a significant factor that positively affects
economic growth in these countries while foreign aid has no significant effect on real
GDP. Chaudhary (2010) analyzed the role of remittances and FDI on economic
development of Nepal using cointegration and error-correction models. They find that
remittance inflows and FDI both have positive impacts on growth of real GDP,
though the impacts are marginal. Their result also shows that the impact of
remittances on GDP is quite dominant over that of FDI in both the short-run and
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long-run. The impact of FDI was almost constant and does not change over time in
the short-run.
Although previous studies have either analyzed the growth impact of foreign
aid, FDI and remittances separately or have examined how a pair of these factors
impacts growth, no study has yet to include all three variables in the same growth
regression. The paper therefore contributes to the literature on growth in two ways.
First, the study empirically investigates the growth impact of these three highly
recognized external sources of financing as failure to control for at least one known
growth channel might lead to biased estimates. Second, I control for country
interdependence by employing spatial econometrics since income growth in one
country might be affected by income growth rate of its neighboring countries.

4.3

Methodology and Data

As noted in the introduction, controlling for growth interdependence between
neighboring countries is crucial. Conventional growth regressions assume that a
country’s growth is independent of regional growth. However, LeSage and Fischer
(2009) point out that regional income growth rates exhibits spatial dependence.
Income growth rate in one country may be affected by or related to the growth rate of
its surrounding countries. Section 3.1 below gives a brief description of the different
conventional techniques that have been used to analyze economic growth
determinants. Section 3.2 introduces spatial econometrics, an alternative method that
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captures the role of spatial interdependence on regional economic growth and finally,
section 3.3 explains the data used in the study.

4.3.1 Traditional Growth Models
Several econometric techniques have been used to investigate economic growth
determinants over the years. The choice of methodology used in the economic growth
literature usually depends on whether endogeneity issues resulting from simultaneity
bias or unobserved heterogeneities should be controlled for. Most growth studies use
fixed-effects or random-effect approach when control for unobserved heterogeneities
while other studies use system generalized methods of moment (system GMM), or
dynamic panel models to control for possible endogneity issues. In addition,
seemingly unrelated regression (SUR) models, panel least square, vector
autoregressive approach and OLS have all been used to investigate various
determinants of economic growth. These models however, do not capture the impact
of spatial interdependence on economic growth. Spatial models unlike traditional
growth models capture how growth in one country affects growth in neighboring
countries.

4.3.2 Spatial Econometrics
To explore the relationship between FDI, foreign aid and remittances, the study
employs a dynamic spatial-lag model. A dynamic spatial-lag model is a linear
regression equation extended with a variable intercept, a serially lagged dependent
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variable and a spatially lagged dependent variable. This model allows us to capture
how the current growth of a particular country is affected by its previous growth as
well as the growth of neighboring countries.
The model is given as
(1)

The dependent variable

measured as growth rate of per capita real GDP is an NT ×

1 vector of spatial units (cross-sections) stacked by period (i.e., all N units’ first T
observations, then their second T observation, and so on).42 The spatial weighting
matrix W is an inverse distance block diagonal matrix where each block captures a
single year’s observation. For any year, y

[1970, 1975…], Wy is defined as

(2)

where

defines the functional form of the weights between any pair of host

countries i and j. The shortest distance within the sample receives a weight of unity43
and all other distances within the sample get a weight that declines according to

(

)

i≠j

42

(3)

GDP is the growth rate of per capita Real GDP Laspeyres2 per capita respectively
The shortest African distance is 36 kilometers (Congo Republic to Democratic Republic of
Congo). For Latin America and the Caribbean, the shortest distance is 92 kilometers (Antigua
and Barbuda to St. Kitts and Nevis).
43
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where

is the distance between hosts i and j. The diagonal elements in the weight

matrix are zero because no spatial unit can be viewed as its own neighbor. Following
the standard used in spatial econometrics literature, the weight matrix W is row
normalized so that each row sums to unity.44 As an alternative way of constructing
the weight matrix (W), a contiguity matrix is used for this study. Inverse-distance
matrices and contiguity matrices are common parameterizations for the weighting
matrix in spatial econometrics. In a contiguity matrix, W is defined as

{
The difference between the two methods is that while inverse-distance matrices allow
for all places to affect each other, contiguity matrices only allow contiguous
neighbors to affect each other.45 In using the two methods, I am assuming that it
might be the case that the extent to which growth in a given country depends on
growth in other countries might not only be affected by actual distance, land-andmaritime borders might play a role as well.
In spatial models, ρ, the spatial lag coefficient captures the overall strength of
interdependence among countries. In this study, ρ shows whether economic growth in

44

The spatial weight matrix W can also be column normalized. The interpretation for column
and row normalized matrix is different. For row normalized weight matrix, the row gives the
impact on a given unit by all other units. An element of a column normalized matrix gives the
impact of a given unit on all other units.
45
Land and maritime borders for any country or territory is the number of neighboring
countries or territories that it shares land and/or maritime borders. "Maritime boundary"
includes boundaries that are recognized by the United Nations Convention on the Law of the
Sea, which includes boundaries of territorial waters, contiguous zones, and exclusive
economic zones.
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one country is affected by neighboring countries economic growth rate. The models
were estimated by maximum likelihood.46 According to Franzese and Hays (2006),
the likelihood function for the spatial-lag model involves one complicating
modification of the likelihood for the standard linear additive model. To see this, the
model in equation (1) can be expressed as
(4)
For the stochastic component, , the likelihood function is given as

(

)

(

)

(5)

This will produce a likelihood function in terms of y as follows

(

)

(

)

(6)
This function is identical to the typical linear normal likelihood except that the
transformation from

to y is not by the usual factor, 1, but by | A | = | I – ρW|.47

4.3.3 Data
It is common in the growth literature to take 5 year averages of the data. It’s been
shown that growth is autocorrelated due to business cycle effects. Hence, taking a
five year averages helps dilute cyclical influences. The empirical analysis uses a
panel data set consisting of 8 separate 5 year period, 1970-1974, 1975-1979, 198046

MATLAB code written by James P. LeSage and J. Paul Elhorst was used for the empirical
estimation.
47
See Franzese and Hays (2006).
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1984, 1985-1989, 1990-1994, 1995-1999, 2000-2004, and 2005-2009. To avoid
problems of spatial heterogeneity, empirical analysis for Africa and LAC are
separated in the study.48 Moreover, pooling the two continents might be inappropriate
given that both continents might not attract the same type of FDI and/or foreign aid
since inward FDI and/or foreign aid motives may differ across the two regions.
Moreover, Africa and LAC are two continents with different geographic
characteristics and economic growth paths making it inappropriate to pool the data.
The independent variables include remittances, FDI, gross capital formation,
inflation, telephone lines, openness, schooling, government consumption and political
rights. It is important to point out that the remittance data used in this study is
extremely unbalanced. According to Catrinescu et al. (2009), there is a widespread
consensus in the literature that the quality of data on remittances is extremely poor.
Large quantity of remittances are transmitted through informal channels, hence they
are not recorded in the balance of payment of many countries. The remittance data are
from IMF (International Monetary Fund) Balance of Payments Statistics Yearbook
(Washington, DC, IMF Publications Services). "Total remittances" refers to the sum
of the 1) workers' remittances, 2) compensation to employees, and 3) migrant
transfers reported by each country.
Foreign aid is defined as “net official development assistance and official aid
received” and is obtained from world development indicator while FDI is obtained

48

Spatial heterogeneity implies that functional forms and parameters vary with location and
are not homogeneous throughout the data. This is likely to occur when datasets have
dissimilar spatial units such as countries from different regions.
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from the World Development Indicator (WDI). Gross capital formation, government
consumption, inflation and telephone lines are obtained from WDI. Gross capital
formation (formerly gross domestic investment) consists of outlays on additions to
the fixed assets of the economy plus net changes in the level of inventories and it is
used as proxy for investment. While inflation is used as a proxy for macroeconomic
stability, telephone lines and government consumption are used as measures of
infrastructure development and government role in the economy. The Barro and Lee
international data on educational attainment were used as a measure of human capital
stock.49 Data on average years of total schooling was used to measure host skills. The
data were reported at five-year intervals. The degree of openness is defined as the
ratio of imports plus exports over GDP and the variable is obtained from the Penn
World Tables. Political rights index are used as a proxy for institutional environment.
Political rights index are obtained from Freedom House and are measured on a oneto-seven scale, with one representing the highest degree of Freedom and seven the
lowest.50
Table 4.1 and 4.2 presents the descriptive statistics of the variables used in the
analysis for Africa and LAC respectively. The statistics shows that the average
growth rate of real GDP in Africa was about 1% from the period 1970-2009 while in
LAC real GDP grew at a rate of 2%. While average foreign aid as a percentage of
GDP in Africa was about 20%, it was only 5% in LAC. Similarly, FDI as a share of

49

The 2010 Barro-Lee data set covers only 145 countries, and the data can be obtained from
http://www.barrolee.com/data/dataexp.htm.
50
Data is available at http://www.freedomhouse.org/template.cfm?page=439.
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GDP was about 3% in the Africa and 4 % in LAC while remittances was about
0.023% in Africa and 0.019% in LAC. Furthermore, government consumption and
gross capital formation as a percentage of GDP is about 15% and 24% respectively in
LAC while in Africa, it’s roughly16% and 21% respectively. Meanwhile, the
correlation matrix which measures the strength of a linear relationship between any
two of the variables in the model is shown in Table 4.3 through 4.6 for both regions.
As shown in the correlation table, the strength of any pair of variable varies from little
or no association to weak/strong positive/negative association. It is important to note
that the panel regressions presented in this study may be subject to endogeneity
problems. The correlation between FDI, foreign aid, remittances and growth rate
could arise from an endogenous determination of FDI, that is, FDI, foreign aid or
remittances may be influenced by innovations in the stochastic process governing
growth rates (See Borensztein 1998). Endogeneity issues can be avoided by applying
instrumental variable techniques.51

4.4

Empirical Results

The empirical results for Africa, Latin America, and the Caribbean are provided in
Table 4.9 and 4.10, respectively. Given that the main variables of interest are foreign
aid, FDI and remittances, the analysis starts by examining how each of these variables

51

It is extremely difficult, especially in this study, to obtain three good instruments that are
correlated with the endogenous explanatory variables (FDI, foreign aid and remittances) and
are not correlated with the error term in the explanatory equation. Given the difficulty in
obtaining good instruments we follow Borensztein (1998), and control for endogeneity issues
by using as instruments the lagged values of FDI, foreign aid and remittances.
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affect economic growth separately in each region. Next, the three variables are
included in the same regression in order to determine how they impact economic
growth. Section 4.1 and 4.2 discusses the result for Africa and LAC respectively.

4.4.1 Africa
The results are provided in Table 4.9 for Africa. The first four columns are regression
results from using the inverse distance weight matrix, while the remaining four
columns are results based on the land-maritime-border weight matrix. In order to
determine the individual effect of foreign aid, FDI and remittances on economic
growth, a separate growth regression is estimated for foreign aid, FDI and remittances
(shown in column 1-3 and 5-7). Column 4 and 8 show the result when the three
variables are included in the same growth model.
The results for Africa show foreign aid and FDI have positive impacts on
economic growth in Africa and the positive impacts are consistent across different
model specifications and weight matrix (W). This result supports the view that FDI
and foreign aid improve economic growth. As mentioned previously, inward FDI
may enhance growth in the host county because it improves the productive efficiency
of domestic enterprises, it helps cover current account and fiscal deficit and even
provides emerging countries access to advanced technologies. Similarly, foreign aid
increases the level of income and the rate of investment in the receiving country by
supplementing available resources. On the contrary, remittances to Africa have an
insignificant impact on economic growth across the different specifications. This
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result is in line with previous studies that find that remittances do not have any impact
on growth in Africa. Several reasons can be given for the insignificant impact of
remittances on economic growth in Africa. First, it is possible that funds migrants
remit back to Africa are spent on items that do not promote long-term growth.
Second, officially recorded remittance data for Africa are relatively low probably
because Africa receives fewer remittances sent through formal channel than other
regions.
According to Sander and Maimbo (2003) Africa as a whole accounted for
about 15 percent ($80 billion) of total remittances to developing countries in 2002.
However, Sander and Maimbo (2003) argue that actual remittance flows for Africa
are much higher than the statistics suggest, as they are heavily underreported. It is
well known that these flows are often transferred through informal channels such as
friends and family members travelling abroad, or informal money-transfer networks
such as the hawala system (Barajas 2010). Such informal flows are high in Africa
because of the very high prevalence of domestic and intraregional migration—and
because formal financial systems are weak or nonexistent (Sander and Maimbo
2003). Finally, the difficulty of compiling remittance data and the few data points
available for African countries in this study could explain why remittances have no
growth effect.
The result in Table 4.9 confirms that the spatial lag coefficient is positive and
highly significant. This result suggests that in Africa, a country’s economic growth is
affected by the performance of its neighbors. In Africa, a 1% increase in the growth
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rate of neighbors surrounding country i, will result in about 0.4% growth in country i
when I use the inverse distance matrix. However when I use the land-maritimeborder, the impact of neighboring countries income growth on country i reduces to
0.1. These results suggests that the growth rate of several neighboring countries in
Africa can affect the growth rate of country i. This result is possible given that several
countries in Africa belong to the same economic/political union and whose objective
is to promote mutual growth among its members. With regards to the other
explanatory variables, initial GDP, openness and government expenditure, are the
only variables that impact economic growth in Africa and this result holds across the
four specifications except in column 4 where inflation has a positive impact.
The coefficient for the lagged GDP is highly significant and is consistent with
the convergence hypothesis. Growth theory postulates that countries that start out
with a low initial GDP will tend to grow relatively fast allowing them to catch up
with countries that are already at advanced stages of development. According to the
convergence hypothesis developing countries have the ability to grow at a faster rate
than developed countries because diminishing returns are not as strong as in capital
advanced countries. This suggests that one should expect a negative sign for the
coefficient of lagged GDP. Similarly, the government consumption has a negative
impact on economic growth in Africa. This result supports the idea that size of
government in this region reduces GDP growth. Proponents of smaller government
argue that government spending undermines economic growth by transferring
additional resources from the productive sector of the economy to government, which
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uses them less efficiently. According to Mitchell (2005) government spending
encourages destructive choices. For instance, welfare encourages people to choose
leisure while unemployment insurance programs provide an incentive to remain
unemployed. These government programs subsidize economically undesirable
decisions.
Consistent with theory the openness variable has a positive impact on economic
growth. Openness is an indicator of an economy’s external orientation with the rest of
the world. Several empirical growth studies have provided supporting empirical
evidence that open economies grow faster than closed economies. Significant growth
rates are often associated with countries embracing the ongoing globalisation and
increasing openness to the international exchange of goods and services as well as
ideas and technologies (See Andersen and Babula 2008). Finally, telephone lines, a
measure of infrastructure development are significant and have a positive impact on
growth. The more open an economy is the more growth it experiences. In conclusion,
the result for Africa suggests that across the different specifications foreign aid and
FDI have a positive impact on economic growth while remittances have no impact on
growth.

4.4.2 Latin America and the Caribbean
Column 1-4 of Table 4.10 provides the result for the different specifications for LAC
when the growth impact of foreign aid, FDI and remittances are estimated separately
and combined using the inverse distance as the weight matrix. Similarly, column 5-8
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provides the result when the land-maritime-border is used in constructing the weight
matrix. Compared to Africa, the result obtained for LAC is quite different. The result
shows that foreign aid affect economic growth negatively while remittances have a
positive impact on growth. The negative coefficient of foreign aid is in line with the
idea that foreign aid into developing countries affects economic growth because it
distorts domestic income distribution or encourages a less efficient and more corrupt
government. The negative impact is consistent when I employ the different weight
matrix. On the contrary, remittances have a positive impact on growth when Land and
Maritime Border are used. Unlike Africa, one can argue that remittances are used for
investment purposes that promote economic growth and development in LAC. While
the impact of FDI on economic growth is positive, the FDI coefficient is insignificant
across the different specifications.
Regarding the impact of the other explanatory variables, gross capital
formation, government consumption and the spatial lag coefficient have a positive
impact while inflation has a negative impact on growth. These results are consistent
across the different specifications except for the spatial lag coefficient which is
insignificant when land-maritime-border weight matrix is used. The positive
coefficient for the spatial lag variable suggests that growth in one country in LAC is
affecting growth of its surrounding countries. In LAC, a 1% increase in the growth
rate of countries surrounding country i, will result in about 0.4% growth in country i.
As pointed out above, the inverse-distance matrices allow for all places to affect each
other, while the contiguity matrices only allow contiguous neighbors to affect each
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other. Given that the spatial lag coefficient is only significant when I use inverse
distance weight matrix, one can argue that growth interdependence between countries
in LAC goes beyond those countries that have common land-and-maritime border.
As expected, higher inflation rate impacts growth negatively. As Fisher (1993)
pointed out, a higher rate of inflation is a symptom of lack of commitment and
discipline in monetary policy. Hence the effect of higher inflation is that it reduces
growth by reducing investment and productivity growth. Contrary to Africa,
government consumption has a positive impact on economic growth in LAC
suggesting that larger government does not retard growth. Advocates of bigger
government argue that government consumption covers spending on "public goods"
such as education, legal system and infrastructural amenities that are vital for growth.
Finally, gross capital formation has a positive impact on growth. Economic theories
have shown that capital formation plays a crucial role in the models of economic
growth and the result obtained here suggests that income growth can occur when
countries are able to maintain capital formation. This positive impact seems to
support those found by De Long and Summers (1991, 1992) and Levine and Renelt
(1992). In conclusion, the result for LAC shows that while foreign aid has a negative
impact on growth across the different specifications remittances has a positive impact.

4.5 Conclusion
Previous studies on economic growth have examined how FDI, foreign aid or
remittances or a combination of these factors have impacted growth in developing
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countries. Thus, empirical studies on the growth impact of these variables have
developed independently, no study has yet to examine whether these three variables
taken together affect economic growth. This study examines the effect of foreign
direct investment (FDI), foreign aid, and remittances on the regional economic
growth of developing countries of Africa, Latin America and the Caribbean. This
paper differs from previous studies on economic growth of developing countries in
two important ways. First, the study control for the three external growth variables in
the empirical model. The ability to analyze the impact of these variables provides
evidence on whether all three or a combination of them are important in explaining
economic growth in developing countries. Secondly, the study control for country
interdependence by employing the recently developed dynamic spatial model. The
empirical results show that foreign aid and FDI have a statistically significant
contribution to economic growth in Africa while foreign aid and remittances affect
economic growth in Latin America and the Caribbean. The result also confirms that
spatial interdependence is important in explaining economic growth in both regions.
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Table 4.1: Descriptive Statistics for Africa
Variable
Growth rate of Real GDP
(Chain Per Capita)
Foreign Aid (constant 2008
US$)
Foreign Aid (% of GDP)
FDI (% of GDP)
Remittances Inflows (US$
million)
Remittances Inflows (% of
GDP)
Inflation (Index)
Gross Capital Formation (% of
GDP)
Telephone Line
Openness (Index)
Average Year of Total
Schooling
Government Consumption
(%GDP)
Political Rights

Observations
424

Mean
1.1698

Std. Dev.
9.8161

Min
-62.2612

Max
88.3397

407

526702924

832563601

-450000

8289330000

407
359
255

19.5444
2.8386
257.8235

18.5862
5.5842
709.806

-0.0058
-7.9028
0

103.3065
62.2640
5017

225

0.0231

0.0750

0

0.7775

300
359

104.1958
20.8869

1380.065
9.5820

-5.2964
3.5750

23773.13
86.7935

373
415
296

214851
68.7916
3.5327

807165.2
36.7509
2.0124

300
2.0082
.289

196.0754
9.27

347

16.1927

7.4813

2.7361

63.7785

406

5.2562

1.6817

1

7

Table 4.2: Descriptive Statistics for Latin America and the Caribbean
Variable
Growth rate of Real GDP (Chain
Per Capita)
Foreign Aid (constant 2008 US$)
Foreign Aid (% of GDP)
FDI (% of GDP)
Remittances Inflows (US$ million)
Remittances Inflows (% of GDP)
Inflation (Index)
Gross Capital Formation (% of
GDP)
Telephone Line
Openness (Index)
Average Year of Total Schooling
Government Consumption
(%GDP)
Political Rights

Observations
272

Mean
2.0658

Std. Dev.
5.8516

Min
-19.9787

Max
30.4774

264
264
235
138
138
211
256

179090038
4.668
3.5930
121.5507
0.0192
81.8734
23.7167

215039936
7.2583
5.2200
196.7868
0.0395
574.5988
4.2590

-48340000
-0.1123
-16.6365
0
0
-.9359
11.4476

977110000
52.3631
25.1562
986
0.2640
7481.664
39.9130

237
272
200
222

1072284
83.1928
6.2872
15.0417

3855469
41.9933
2.0027
6.6553

1210
7.8179
1.174
3.1354

39852600
207.8913
10.122
43.4792

246

2.9309

1.8690

1

7
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Table 4.3: Correlation Matrix of All the Variables in the Model - Africa
GDP
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GDP
Lag GDP
Foreign Aid
FDI
Remittances
Inflation
Gross Capital
Formation
Telephone
line
Openness
School
Government
Consumption

Lag
GDP

Foreig
n Aid

FDI

Remittance

Inflation

1.000
-0.044
-0.032
0.172
0.013
0.042
0.165

1.000
-0.001
-0.066
0.028
-0.031
0.094

0.089
0.117
0.034
-0.099

Gross
Capital
Formation

Telephone
line

1.000
-0.192
0.369
-0.003
-0.113

1.000
0.000
-0.015
0.500

1.000
-0.037
0.131

1.000
-0.073

1.000

0.049

-0.281

0.126

0.176

-0.044

0.159

1.000

0.065
-0.000
-0.006

-0.385
-0.050
-0.205

0.412
0.094
0.119

-0.075
0.146
-0.037

-0.011
-0.065
-0.104

0.467
0.146
0.246

0.305
0.570
0.137

Openness

School

1.000
0.329
0.335

1.000
0.179

Table 4.4: Correlation Coefficient for Foreign Aid, FDI and Remittances - Africa
Foreign Aid
FDI
Remittance

Foreign Aid
1.000
-0.1923**
(0.0003)
0.3690**
(0.0000)

FDI

Remittance

1.000
0.0004
(0.9947)

P-values in parentheses. **significant at 5%

1.000

Government
Consumption

1.000

Table 4.5: Correlation Matrix of All the Variables in the Model,
Latin America and the Caribbean
GDP

Lag
GDP

Foreign
Aid

FDI

Remittances

Inflation

Gross
Capital
Formation

Telephone
line
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GDP

1.000

Lag GDP
Foreign Aid
FDI
Remittances
Inflation
Gross Capital
Formation
Telephone
line
Openness
School
Government
Consumption

0.078
0.023
0.143
0.126
-0.161
0.169

1.000
0.007
0.072
-0.006
-0.054
0.006

1.000
-0.348
0.161
0.133
0.028

1.000
-0.096
-0.059
0.284

1.000
-0.021
-0.046

1.000
0.039

1.000

0.045

-0.004

-0.642

0.472

0.022

-0.072

-0.086

1.000

0.0961
0.050
0.001

0.003
-0.044
0.109

-0.494
-0.310
-0.294

0.391
0.459
0.132

-0.175
0.092
-0.116

-0.171
0.052
-0.090

0.098
0.041
-0.139

0.285
0.548
0.235

Openness

School

1.000
0.271
0.296

1.000
0.293

Table 4.6: Correlation Coefficient for Foreign Aid, FDI and Remittances,
Latin America and the Caribbean
Foreign Aid
FDI
Remittance

Foreign Aid
1.000
-0.3482**
(0.000)
0.1611**
(0.0459)

P-values in parentheses. **significant at 5%

FDI

Remittance
1.000
-0.0967
(0.2297)

1.000

Government
Consumption

1.000

Table 4.7: List of Countries
Africa:
Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon,
Cape Verde, Central African Republic, Chad, Comoros, Congo, Congo
(DRC), Côte d'Ivoire, Djibouti, Egypt, Equatorial Guinea, Eritrea,
Ethiopia, Gabon, Gambia, The, Ghana, Guinea, Guinea-Bissau, Kenya,
Lesotho, Liberia, Libya, Madagascar, Malawi, Mali, Mauritania,
Mauritius, Morocco, Mozambique, Namibia, Niger, Nigeria, Rwanda,
Sao Tome and Principe, Senegal, Seychelles, Sierra Leone, Somalia,
South Africa, Sudan, Swaziland, Tanzania, United Rep. of, Togo,
Tunisia, Uganda, Zambia, Zimbabwe
Latin America and the Caribbean:
Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Bermuda,
Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, Dominica, Dominican
Republic, Ecuador, El Salvador, Grenada, Guatemala, Guyana, Haiti,
Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, St.
Kitts and Nevis, St. Lucia, St. Vincent and the Grenadines, Suriname,
Trinidad and Tobago, Uruguay, Venezuela

Table 4.8: Variables Used in the Analysis
Variable
GDP Growth Rate
Foreign Aid
FDI
Remittances
Inflation
Gross Capital
Formation

Description
Growth rate of per capita Real GDP Laspeyres2 per capita
Net official development assistance and official aid
received (constant 2008 US$)
Foreign direct investment, net inflows (% of GDP)
Workers' remittances and compensation of employees,
paid (current US$)
Inflation (Consumer Price Index)

Source
Penn World Tables
World Development
Indicator
World Development
Indicator
IMF
World Development
Indicator
Heritage Foundation

Telephone Line

(Formerly gross domestic investment) consists of outlays
on additions to the fixed assets of the economy plus net
changes in the level of inventories
Telephone Line Per100 People

Openness

Exports plus imports divided by GDP

World Development
Indicator
Penn World Tables

Schooling

Average Year of Total Schooling

Barro and Lee

Government
Consumption
Political Rights

General government final consumption expenditure (% of
GDP)
Measured on a one-to-seven scale, with one representing
the highest degree of Freedom and seven the lowest.

World Development
Indicator
Heritage Foundation
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Table 4.9: Spatial Dynamic Estimation, Africa
Dependent
Variable
Lag GDP
Lag Foreign Aid

1
-0.20***
(-3.94)
0.31**
(2.00)

Lag FDI

Inverse Distance
2
3
-0.19***
(-3.77)

0.38***
(3.18)

Lag Remittance
Inflation
Gross capital
formation
Telephone
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Openness
School
Government
Consumption
Political rights
W*dependent
Var
Observation
County Effect
Log-likelihood
R-squared^bar
LM test

-0.20***
(-3.93)

0.001
(1.53)
0.04
(0.75)
0.12
(0.69)
0.06***
(2.67)
-0.47
(-1.06)
-0.18***
(-2.89)
0.20
(0.67)
0.42***
(4.02)
424
Yes
-1515.199
0.102
6.920
(0.009)

0.001*
(1.65)
-0.05
(-0.78)
0.15
(0.88)
0.05**
(2.32)
-0.62
(-1.38)
-0.12**
(-1.99)
0.36
(1.24)
0.39***
(3.60)
424
Yes
-1505.768
0.150
11.652
(0.001)

-0.001
(-0.79)
0.005
(1.50)
0.06
(0.97)
0.19
(1.13)
0.06***
(2.79)
-0.28
(-0.59)
-0.16***
(-2.59)
0.31
(1.07)
0.42***
(3.93)
424
Yes
-1510.433
0.132
7.697
(0.006)

4

5

-0.19***
(-3.76)
0.28*
(1.85)
0.37***
(3.05)
-0.001
(-0.65)
0.006
(1.62)
-0.05
(-0.81)
0.09
(0.52)
0.05**
(2.31)
-0.59
(-1.24)
-0.15***
(-2.39)
0.26
(0.89)
0.40***
(3.78)
424
Yes
-1502.855
0.127
7.973
(0.005)

-0.21***
(-4.10)
0.29*
(1.90)

Land and Maritime Border
6
7
-0.20***
(-3.91)

-0.22***
(-4.11)

0.42***
(-3.48)

0.007*
(1.68)
0.05
(0.89)
0.17
(0.93)
0.06***
(2.68)
-0.37
(-0.82)
-0.19**
(-2.94)
0.12
(0.41)
0.14**
(2.14)
424
Yes
-1514.917
0.100
4.287
(0.038)

0.006*
(1.80)
-0.06
(-0.89)
0.18
(1.07)
0.05**
(2.28)
-0.56
(-1.22)
-0.13**
(-2.02)
0.29
(0.99)
0.12**
(1.97)
424
Yes
-1510.742
0.124
4.124
(0.042)

0.006
(-0.49)
0.006*
(1.67)
0.06
(1.07)
0.24
(1.35)
0.06***
(2.78)
-0.22
(-0.46)
-0.17***
(-2.65)
0.23
(0.78)
0.12**
(1.95)
424
Yes
-1514.917
0.100
3.251
(0.071)

8
-0.20***
(-3.90)
0.27*
(1.73)
0.41***
(3.38)
-0.004
(-0.35)
0.006*
(1.78)
-0.06
(-0.88)
0.13
(0.72)
0.05**
(2.25)
-0.56
(-1.17)
-0.15**
(-2.36)
-0.19
(-0.65)
0.13**
(2.11)
424
Yes
-1509.175
0.121
4.181
(0.041)

Notes: Asymptotic t-statistics in parentheses: *significant at 10%; **significant at 5%; significant at 1%. Robust LM test for spatial panel:
null hypothesis of no spatial lag or spatial error. Probabilities smaller than 0.05 point to significance of spatial lag or spatial error. Hence, if
probability is greater than 0.05, we must fail to reject the null hypothesis of no spatial lag or spatial error in the specified model.

Table 4.10: Spatial Dynamic Estimation, Latin America and the Caribbean
Dependent
Variable
Lag GDP
Lag Foreign Aid

1
-0.01
(-0.14)
-0.21**
(-2.23)

Lag FDI

Inverse Distance
2
3
-0.03
(-0.42)

0.07
(0.72)

Lag Remittance
Inflation
Gross Capital
Formation
Telephone
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Openness
School
Government
Consumption
Political rights
W*dependent
Var
Observation
Country Effect
Log-likelihood
R-squared^bar
LM test

-0.03
(-0.45)

-0.001**
(-2.02)
0.27***
(2.87)
-0.13
(-0.84)
-0.01
(-0.60)
-0.21
(-0.53)
0.19***
(2.94)
-0.17
(-0.62)
0.30**
(2.41)
272
Yes
-838.166
0.103
53.131
0.000

-0.001**
(-2.05)
0.24**
(2.44)
-0.16
(-1.09)
-0.02
(-0.92)
-0.16
(-0.39)
0.15**
(2.34)
-0.15
(-0.54)
0.34***
(2.74)
272
Yes
-840.311
0.296
18.918
(0.000)

0.004
(1.57)
-0.001**
(-2.03)
0.25***
(2.67)
-0.14
(-0.91)
-0.02
(-0.98)
-0.32
(-0.76)
0.15***
(2.46)
-0.15
(-0.57)
0.34***
(2.76)
272
Yes
-839.342
0.271
15.074
(0.000)

Land and Maritime Border
6
7

4

5

-0.01
(-0.25)
-0.23**
(-2.39)
0.12
(1.24)
0.004
(1.56)
-0.001**
(-2.01)
0.25***
(2.64)
-0.13
(-0.87)
-0.02
(-0.79)
-0.47
(-1.11)
0.18***
(2.81)
-0.16
(-0.61)
0.27***
(2.09)
272
Yes
-836.280
0.120
53.446
(0.000)

-0.01
(-0.15)
-0.24***
(-2.55)

-0.03
(-0.47)

-0.03
(-0.53)

0.09
(0.96)

-0.001**
(-2.13)
0.29***
(3.04)
-0.13
(-0.87)
-0.01
(-0.48)
-0.09
(-0.24)
0.21***
(3.22)
-0.16
(-0.57)
0.05
(0.60)
272
Yes
-842.382
0.094
11.407
(0.001)

-0.001**
(-2.17)
0.25***
(2.55)
-0.18
(-1.17)
-0.02
(-0.84)
-0.03
(-0.07)
0.16**
(2.53)
-0.13
(-0.47)
0.05
(0.66)
272
Yes
-842.382
0.075
2.957
(0.086)

0.004*
(1.69)
-0.001**
(-2.14)
0.27***
(2.83)
-0.14
(-0.96)
-0.02
(-0.89)
-0.20
(-0.47)
0.17***
(2.69)
-0.14
(-0.50)
0.06
(0.83)
272
Yes
-842.382
0.081
2.177
(0.140)

8

-0.02
(-0.26)
-0.26***
(-2.74)
0.15
(1.53)
0.004*
(1.66)
-0.001**
(-2.12)
0.26***
(2.75)
-0.14
(-0.92)
-0.01
(0.70)
-0.39
(-0.93)
0.20***
(3.04)
-0.15
(-0.56)
0.03
(0.36)
272
Yes
-838.206
0.110
9.036
(0.003)

Notes: Asymptotic t-statistics in parentheses: *significant at 10%; **significant at 5%; significant at 1%. Robust LM test for spatial panel: null
hypothesis of no spatial lag or spatial error. Probabilities smaller than 0.05 point to significance of spatial lag or spatial error. Hence, if probability
is greater than 0.05, we must fail to reject the null hypothesis of no spatial lag or spatial error in the specified model.

CHAPTER V

CONCLUSION AND FURTHER RESEARCH

This dissertation empirically investigates three issues in the foreign direct investment
and economic growth literatures. The study in chapter 2 examines the determinants of
outbound U.S. FDI into Latin America and the Caribbean (LAC). The empirical
results from the spatial autoregressive (SAR) model indicate U.S. outbound FDI into
Africa and LAC countries depend on U.S. FDI in neighboring host countries. Based
on the signs of the market potential and the spatial lag coefficients, the results show
that U.S. FDI strategies in both regions are characterized by complex vertical
specialization. Similar results hold when controlling for spatial and time-period
effects. A robustness check with alternate weight matrix and market potential
variables shows U.S. FDI into LAC is still consistent with complex vertical
specialization; however, for Africa, the result is complex vertical specialization prior
to controlling for spatial and time effects and the FDI strategy cannot be determined
after controlling for spatial and time effects. This is not surprising giving that the data
from this study only captures net effect of U.S. FDI strategies in these regions.
The study in chapter 3 investigates the marginal effects of the FDI
determinants in chapter 2. The result provides empirical evidence of both direct and
spillover effects of FDI determinants in the two regions. For instance, GDP,
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population size, and schooling have both direct and spillover effect on U.S. FDI in
both regions. The spillover effect of schooling can occur through inter-regional
migration. The same is true for population. For example, if one country implements
educational policies to improve its citizen’s skills and human capital, neighboring
countries can benefit from the policy in the long run through migration of these
skilled workers. Moreover, the spillover effects of population size and GDP can also
occur if U.S. multinationals use a particular host country as an export platform to
serve surrounding countries with high effective demands and market sizes. Prior to
controlling for spatial effects, the empirical results indicate FDI determinants such as
GDP, population size, and investment and trade costs have both feedback and
spillover effects, though the effects vary across regions. However, after controlling
for spatial effects, the spillover effects of several covariates in both regions were
wiped out.
Finally, the empirical result from chapter 4 of this dissertation indicates that
foreign aid and FDI have statistically significant contributions to African economic
growth. These results hold when the growth impact of these factors are estimated
separately as well as when all three are combined in the same regression.
Furthermore, the results are robust when alternative measures of the spatial weighting
matrix are used. For Latin America and the Caribbean, the empirical results show
only foreign aid affects economic growth when inverse distance is used in
constructing the spatial weight matrix. However, when land and maritime border is
used in constructing the spatial weight matrix, only foreign aid and remittances affect
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economic growth in LAC. When using the alternative measures of spatial weighting
matrix, separate regression and combined regression of these variables produce
similar results for LAC. Finally, the result also confirms that spatial interdependence
is important in explaining economic growth in both regions. Growth in one country
does depend on growth in other neighboring counties.
In general, this dissertation provides empirical evidence that spatial
interdependence, or third-country effects, matter for inward FDI and economic
growth in Africa, Latin America and the Caribbean. As suggested by spatial
econometrics, countries in the same region tend to exhibit similar characteristics. An
advantage of the spatial models over non-spatial models is their ability to capture the
spatial interdependence that exists among countries. When a firm’s location decision
in a particular host country depends on other FDI activities in surrounding countries,
those prior investments in surrounding countries might indicate profit opportunities
and/or safe environment for business activities. In addition, commonly held belief in
the FDI literature is that U.S. outbound FDI into Africa and LAC is vertically
motivated. Unfortunately, previous empirical support of this belief was typically
based on models ignoring third-country effects, effectively eliminating the ability to
accurately determine whether export-platform or complex-vertical FDI existed. By
using proper econometric technique, the result from this study confirms that U.S. FDI
into these regions is actually complex vertical specialization. This indicates that there
is sizeable fragmentation of U.S. production processes across these countries, and that
U.S. FDI into these countries is far more inter-related than once believed.
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Moreover, spatial models have the ability to disaggregate the marginal effects of
explanatory variables giving researchers the added flexibility of analyzing for
instance how changes in a particular policy in the country affects the country and
other surrounding countries. The marginal effect results indicate that countries are no
longer independent or in isolation, and what happens in a particular country can affect
neighboring countries through spillover effects. Finally, spatial interdependence is not
limited to FDI and policy changes, income growth also exhibits spatial
interdependence. Several developing countries belong to regional organizations that
are mostly established to promote mutual economic development among its member
states. Given that countries in Africa and LAC are members of regional trade blocks
with similar economic and/or political interests, it is not surprising that economic
growth in one member country depends on economic growth in another member
country.
The benefit of this study is that it was able to confirm empirically that U.S.
outbound FDI into Africa and LAC were complex-vertical FDI and that FDI
determinants have both direct and spillover effect. In addition, economic growth
exhibits spatial interdependence and the growth impact of FDI, foreign aid and
remittances are different in Africa and LAC. There are important policy implications
from the results found in this study. First, any policy attempt to promote inward FDI
in any Africa or LAC country needs to consider surrounding country characteristics in
addition to home characteristics. Due to agglomeration economies, the type of FDI in
surrounding host countries could determine the type of FDI a particular country can
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attract. Second, policy makers should be aware that policy changes enacted by other
countries in the region could have positive or negative effect on their own country.
When implementing FDI or economic growth policy changes policy makers should
strongly consider whether policy changes in proximate countries compliment theirs or
not.
Several ideas have arisen from this work as topics for future research. With
respect to the study on FDI determinants and marginal effect of FDI determinants, the
first proposed extension has to do with the collection of industry-level FDI data.
Aggregate FDI data only captures net effect of the different multinational foreign
investment motives. However, the use of comprehensive industry-level data will
confirm whether U.S. FDI in these regions is really complex vertical specialization. A
second extension is the use of different spatial econometrics techniques for robustness
checks as these techniques become available. Similarly, the development of spatial
dynamic panel data technique that incorporates the traditional Arellano and Bond or
Arellano Bover techniques for instrumental variables would better deal with the
endogeneity issue in the third paper.
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